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LUater [heel Government. 


The regulation of water power employed in the op- The true function of a water wheel governor was 
eration of dynamo-electric machinery has ever been very happily described in Mr. Mark A. Replogle’s _ re- 
a cause of grave concern and it is safe to say that at cent contributions to these columns* on “The Govern- 
the present time a great majority of stations so driven ment of Water Power” in which he said, “a good gov- 
are experiencing more or less difficulty in the govern- ernor can only play the part of an honest judge; evi- 
ing of their water wheels. So universal has been the dences of strife in the form of changes 
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THE LIGHTHIPE GOVERNOR—FRONT VIEW. 


complaint from this source, and so general have placed before it; facts of design and construction are 
been the investigations into the intricacies of the placed at its disposal; the unerring laws of physics 
problems presented that the descriptions of new and = are brought to bear on each new case,and honest judg- 
meritorious devices presenting epoch-marking innova- 
tions concerning the government of water power, can- 
not but be gratefully received, * Vol. iv, pp. 49 and 70, 


ment is meted out in the form of speed or govern 
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ment of the plant, and no jury or Supreme Court can 
set aside the verdict.” 

Hitherto and in general, the prevailing principle up- 
on which water wheel regulators have been con- 
structed has been virtually that of the steam engine 
governor, in which the slowing down or acceleration 
of speed opens or closes the throttle sufficiently to re- 
store the engine to its normal rate of revolution. Ob- 
viously, therefore, a marked variation in speed must 
occur before the governor can, so to speak, take its cue 
and act its part. This, of course, consumes an = ap- 
preciable interval of time which is further enhanced 
by the time taken by the governor in acting, the lat- 
ter interval being quite material owing to the means 
adopted for overcoming see-sawing. Concisely stated, 
in the form of governors now generally used, the evil 
of variation in the speed of the prime mover must 
have actually occurred before the governor can com- 
mence to correct it. To perceive a coming variation 
before its advent is a desideratum, and this idea 
forms the basis of two water wheel regulators that 
have recently been developed in San Francisco. Onc 
of these governors—the Girard—is entirely me- 
chanical in operation and is actuated by any varia- 
tion in the armature speed with practical independ- 
ence from the speed of the water wheel, even though 
to all intents and purposes directly connected to it. 
The other governor—The Lighthipe electric—is actn- 
ated by any variation in the ampere output of the 
generator, and it is believed to be more ready and 





THE GIRARD FLY-WHEEL GOVERNOR. 
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RAM, NOZZLE AND Pass-By EQUIPMENT OF THE 
GIRARD GOVERNOR. 


quick in action than any governor heretofore in use. 
That these two governors, particularly the latter, pre- 
sent distinctive features which most nearly satisfy 
the requisites of an ideal governor, will be evident in 
the description of them. That the workings of these 
governors may be clearly understood, it is advisable 
to describe first the mechanical regulator, whence 
may be followed more readily the principles and op- 
eration of the Lighthipe governor. 

The Girard governor, briefly described on page 8 
of this volume, presents to the person acquainted 
with steam engine practice the appearance of the or- 
dinary form of shaft governor, but that it is not such 
will be evident upon an examination of the accom- 
panying illustrations. Its mode of action is best de- 
scribed by reference to the outline drawing which is 
here reproduced. The main water wheel shaft ex- 
tends for a short distance into the hub of the fly 
wheel and is a free fit therein, that is, were it not for 
the governor fittings the fly wheel would be mounted 
upon the shaft as an idle pulley. This fly wheel 
is attached by an insulated flanged coupling direct to 
the generator shaft, and being bolted rigidly thereto 
consequently always revolves therewith. Clearly then 
the function of the fly wheel is to increase the capaci- 
ty of the armature for storing rotative energy, and as 
will be shown, the fly wheel and armature combina- 
tion is not rigidly coupled to the water wheel shaft 
and moreover any increased tortion in the shaft owing 
to an increased load, or Vice versa, is mechanically 
communicated to the nozzles before the speed of the 
water wheel can have been materially affected. 

On the water wheel shaft is keyed a double crank 
which has at the extremities of its two arms, crank 
pins and links affording connection between the term- 





























September, 1897] 


inals of the double crank and the swing levers as will 
be seen in the illustration on page 110, but which is 
more clearly shown in the outline drawing on page 
lil. The two swing levers are attached to the fly 
wheel at one of the ends of each, while their opposite 
ends carry adjustable weights and the levers are 
drawn together by means of tension springs located 
at equal distance on each side of the shaft. Rigid 
stops are provided on the inner rim of the fly wheel to 
prevent the levers from drawing too close to the 
shaft, and when revolved the outward throw of the 
levers due to centrifugal force is limited by the outer 
end of the levers coming into contact with the inner 
surface of the wheel rim. 

The oil cup appearing in the illustration on page 110 
is mounted on a slip collar on the shaft and the slip 
collar is actuated forwird ov backward by means of 














DETAILS OF THE GIRARD GOVERNOR. 


links and bell crank levers connected to the governor 
levers through the links L. and L.; in the diagramatic 
Hlastraition. The motion of this stip collar is carried 
under the water wheel by means of the lever shown, 
to the balance valve of the hydraulic eylinder  ap- 
pearing in the illustration on page 110, which is thus 
controlled so as to open or close the nozzles and by 
pass valve of the main wheels, as may be required. 
The Girard water wheel installation here described 
is that of the Power Development Company of Baker- 
field, Cal., which, as stated heretofore,* consists of 
two double sets of 44-inch Girard wheels, each wheel 
of each such double set being supplied by seven rec- 
tangular jets so controlled by the governor that as the 
orifices are closed by the rocker valve cut-off mechan- 
isms, the orifice of the by-pass valve is corresponding- 





* Vol. iv, p. 85, et. seq. 
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ly opened, and vice versa. The arrangement there- 
fore admits of no saving in water, but precludes any 
possibility of water ram in the pipe line. . 

The Girard water wheel plant referred to was sold 
ander the guarantee, that upon a sudden variation of 
lead amounting to 25 per cent in either direction, the 
variation in speed resulting therefrom should not ex- 
ceed 5 per cent from the normal speed. During the 
past month the wheels were subjected to tests for reg- 
ulation by Messrs. Cobb & Hessmeyer, acting as hy- 
draulic and mechanical engineers for the Power De- 
velopment Company, and the results obtained ar 
subjoined. Standard tachometers.were used and the 
variations given are maximum, above or below from 
the normal speed of 257 revolutions per minute. These 
variations were momentary in either direction and in 
no instance did the interval of time required for the 
normal speed to be restored, exceed two seconds. The 
results were as follows: 

First test: On an increase of load from 5-16 load to 
7-16 load; maximum decrease 7 r. p. m., Maximum in- 
crease 3 Yr. p. Mm. 

Second test: On increasing the load from 7-16 load 
to 1-2 load; maximum decrease 9 r. p. m., maximum 
increase 3 r. p. m. 

Third test: On an increase of from 1-2 load to 5-4 
load; maximum decrease 12 r. p. m., maximum in- 
crease 5 r. Dp. m. 

Fourth test: On an increase of from 1-2 load to 3-4 
load (a repetition of test 3;) maximum decrease 12 r. p. 
m., maximum increase 5 r. p. m. 

Fifth test: On a decrease from 3-4 load to 1-2 load; 
maximum increase, 13 r. p. m., maximum decrease 10 
r. p. Mm. 

Sixth test: On a decrease from 5-4 load to 3-8 load; 
maximum increase 15 r. p. m., maximum decrease 12 r. 
p.m. 

Seventh test: On a decrease of from 3-8 load to 0 
load; maximum increase 15 r. p. m. 

li sheuld be clearly understood that as stated the 
speed variations recorded show the maximum varia- 
tions indicated by the tachometer and that, in the 
fifth test, for instance, when in carrying a_ three- 
quarter load, the load was suddenly decreased to a 1-2 
load, the speed momentarily increased to 270 revolu- 
tions, (i. e., 18 above normal,) and then dropped to 247 
revolutions, or 10 below normal before returning to 
the normal speed of 257 r. p. m., all of which was ac- 
complished during an interval of two seconds. In 
this test the sudden variation in load amounted to %5 
1-8 per cent, yet the momentary variation in speed wus 
but 5 6-100 per cent, which more than satisfies the 
guaratritee. 

Here should be noted the feature wherein the Gi- 
rard principle of governing is a material step in ad- 
vance of all others of the ordinary type, namely, in 
that the power of the water wheel is transmitted to 
the generator shaft through a system of springs and 
levers that change in relative positions according to 
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the amount of load or to any variation in it, and 
which springs and levers instantly contro] the water 
with mechanical infallibility before the speed of the 
water wheel has been altered. The Girard governor 
is neither more nor less than a transmission dynamo- 
meter of the tortion type which admits of sufficient 
flexibility between the water wheel and the generator 
shaft to enable any variations in the speed of the arm- 
ature to be transmitted direct to the nozzels before 
such variations have had time to affect the speed of 
the water wheels. The advantage of this arrange- 
ment over the one almost universally prevalent 
wherein the governor is actuated by a positive varia- 
tion in the speed of the water wheel, is apparent. 


In the Lighthipe water wheel governor, which is the 
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solonoid, weighing but a few pounds and which is 
normally at rest, or the rotation of the armature- 
water and fly-wheel combination normally having a 
stored energy ofttimes reaching thousands upon thou- 
sands of foot-tons? In these ideas are embodied the 
underlying principles of the Lighthipe governor. 

Marked imprevements have been made in many de- 
tails in-the first form of the Lighthipe governor 
which was installed early in the summer of 1896 in the 
power plant of the Tuolumne County Elecetric Power 
& Light Company, of Sonora, Cal.* 

This plant is still in operation with perfect satis- 
faction and since its installation has never failed to 
perform its duty without a single interruption of 
whatever nature. The latest Lighthipe governor in- 
stalled, however, and which is illustrated herewith, 





THE LIGHTHIPE GOVERNOR—REAR VIEW. 


invention of Mr. J. A. Lighthipe, chief engineer of the 
Pacific Coast offices of the General Electric Company, 
the actuation of the governor is had at the very 
source of the variation in speed, namely, by and from 
any increase or decrease in the electrical output of the 
generator, even before the speed of the armature can 
have been affected therefrom. In fact, as will appear, 
the actuating mechanism of the Lighthipe governor, as 
well as that of the armature, water wheel and _ fiy 
wheel combination are caused to vary from their 
normal position and speed respectively, by the one 
simple cause evidenced in a change of amperage, or, 
in other words, by a change of load. Which, there- 
fore, it may be asked, will more promptly respond to 
any change of amperage, the core of the governor 


is now governing the power plant of the Alaskia 
Treadwell Gold Mining Company, at Douglas Island, 
Alaska. Briefly described, it consists of a fly ball 
Governor, belt-driven direct from the main shaft and 
whose sensitiveness is perfected by means of a lever 
controlled by the core of a solonoid that is cut into 
one side of the main circuit. The lever so actuated 
‘arries contact points making or breaking a battery 
circuit controlling a brake and an electro-magnetic 
double-pole, double-throw motor circuit switch, by 
means of which the one- half kilowatt Edison bi-polar 
series wound motor is operated in either direction. 
The armature shaft of this motor is coupled direct to 





* For a description, see JOURNAL OF ELECTRICITY for August, 1896, Vol. 3, 
No. 2, p. 28. 
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a screw on which is a travelling nut with toggle con- 
nected to the water governing device, be it butterfly 
valve, deflector or hood. 

To more minutely describe the Lighthipe governor, 
the double-pole double-throw motor switch is con- 
trolled in its action by a lever attached directly to the 
ball governor, the lever extending 18 ins. or more so is 
to gradually magnify the motion on the vertical rod of 
the governor. This lever carries the current to two 
contact points, the upper point energizing one set of 
magnets, shown on page 112, throwing the main 
double-pole double-throw switch in one direction, and 
the lower contact point throwing the switch in the 
other direction, reversing the motor. 

Attached to a travelling nut on the screw extension 
of the armature shaft is a toggle working an adjust- 
able wedge that raises and lowers the contact points 
as the gate is opened or shut. This adjustable relay 
prevents all tendency to see-saw. 

Directly over the contact lever is a solonoid  con- 
nected in series with one lead of the generator cir- 
cuit, the pull of which is directly in proportion to the 
load on the machine. The effect of this is to pull di- 
rectly against the centrifugal force of the balls of the 
governor, which makes contact immediately without 

yaiting for any actual change of speed to occur. It 
also has a tendency to make the water wheel run faster 
at full load than at light load, and is in direct opposi- 
tion to the action of the relay, which as it changes the 
points of contact, tends to run the generator slower 
at full load. The pull of this solonoid can be varied 
by an adjustable shunt. 

At each end of the screw is an automatic cut-out 
and reverse switch introduced into the leads of the 
double throw switch magnets that and by means of 
which the current is cut from off the switch magnets 
when the nut has reached either end of the screw. 
This feature was introduced to keep the nut from 
jamming at the end of the screw in event of the shut- 
ting off of the water by the hand gate, when the gov- 
ernor keeps calling for more water to keep its speed, 
or at time of extreme overload. 

Connected directly on to the frame of the shaft is a 
small electric brake which is “on” at all times while 
the motor is at rest. It works directly from an adjus- 
able spring on the top and its action depends on a 
magnet in series with the motor. This action is as 
follows: As soon as the current is introduced into 
the motor by means of the double throw switch, the 
magnet releases the brake by pulling against the ad- 
justable spring on the top. On the release of the 
switch the circuit of the magnet opens, releasing the 
spring which immediately applies the brake and stops 
the armature. 

The electric circuit for the operation of the motor 
switch magnets and the brake magnet is taken from a 
primary battery consisting of about ten cells of com- 
mon zine carbon elements with a sal-ammoniac solu- 
tion. These are put in series with one or more incan- 
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descent lamps, depending on the voltage of the gener- 
ator, which keeps the battery under constant charge. 
In fact, the zinc carbon elements are used directly as 
a storage battery without the troubles attending the 
lead-sulphuric acid type of accumulators. Using 
such a small number of cells enables the bringing of 
the two contact points at the end of the lever to with- 
in 1-32 of an inch of the contact tip on the end of the 
lever, which in turn permits of great delicacy of ad- 
justment. 

The advantage of using a series motor direct for 
power is that if there is a slight change of load and a 
small call for water, the movement is made _ slowly. 
If, on the other hand, a sudden, heavy overload is 
placed on the generator, the motor accelerates in 
speed very rapidly and effects close regulation without 
excessive weight of fly wheel. As minor advantages 
might also be given the readiness with which it may 
be started and reversed, and the fact of there being no 
power used in the governor except when actually 
moving the gate. By using the combined action of 
the solonoid and relaying the contact points, results 
in regulation are accomplished that have never be- 
fore been reached. 

All details have been carefully worked out and tried 
for the application of the Lighthipe governor to any 
class of electric generator, whether for direct or alter- 
naiing current work. In the latter, the solonoid is 
supplied with current from the secondary windings 
of a transformer, the primary of which consists of a 
few turns of heavy wire cut into the main circuit of 
the generator in series. 
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THE LINE INSULATION OF 16,000 VOLTS.* 


By Dr. C. H. VAN NORDEN. 


(A paper read before the Santa Cruz Convention of the Pacific Coast Elec- 
tric Transmission Association. August 17, 1897.) 

The problem of long distance transmission of power 
electrically is, of course, solely a question of high volt- 
age and the satisfactory insulation of copper condue- 
tors. We are in this, simply imitating nature’s thun- 
derstorm methods and at the same time attempting to 
avoid her erratic practice of reckless conduction and 
haphazard discharge. Indeed, the first human inter- 
meddling in long distance transmission was simply an 
endeavor, by lightning rods, to attract, restrain and 
conduct to earth, the sportive thunderbolt, regard- 
less of the solemn declaration of the poet that 

“ . . . . Lightning does the will of God 

And from its force nor doors nor locks, 

Can shield you;” 
and we are reminded comically of the protest of Abbe 
Nollet and his set in France, against Benjamin Frank- 
lin’s proposal to protect buildings from the thunder- 
storm, which protest was in effect, that “to ward off 
Heaven's lightnings was as impious as for a child to 
shield itself from the chastening rod of a father.” 





* Copyrighted 1897, by the JOURNAL OF ELECTRICITY, 




















































114 


Our commercial currents begin to approximate to 
the lightning’s potential, but we are furnished witi 
the very best possible lines of least resistence and 
with the fewest and least feasible outlets for escape 
by the way. Our thunderbolts are are lights, incan- 
descent lamps and the torque on the shafts of motors. 
We play Jupitor with results that would have immen- 
sely astonished the Roman augurs, and Heaven does 
not in consequence frown upon our impiety. The 
problem of high potential has been solved in trans- 
formers and high tension generators. Insulation, 
however, is a less satisfactory field of experiment and 
experience. To conduct even lightning is easy 
enough, but to prevent the leakage of a current of 
only a few thousand volts is difficult. 

The following will simply give the solution of the 
problem of insulation as attempted by the Central 
California Electric Company, together with experi- 
ments accumulated: 

The transmission line of the Central California 
Electric Company extends from Newcastle, in Placer 
County, in a nearly straight course southwesterly to 
the City of Sacramente and is a trifle more than 
twenty-eight miles long. For the first five miles the 
poles are of thirty foot sawed redwood and for the re- 
mainder of the distance they are of forty foot Wash- 
ington cedar. The cross arms are five feet long and 
carry two pins of oak, three and one-half feet apart. 
A third pin is bolted on to a V-shaped iron strap, 
which latter is double lag-screwed into the top of the 
pole and thus the pins form on each pole an equilate- 
ral triangle. Three wires form the current and these 
are spiraled every mile. : 

The voltage at the power-house is but a little under 
16,000 and insulators were selected from the petti- 
coated porcelain variety. They are of the familiar 
Locke pattern, having enameled surfaces and_ three 
petticoats, the middle of which is longer than the 
other two, and the wires were fastened in the regula- 
tion way on the top groove, except where there was 
likely to be a lateral strain, in which case they were 
tied against the off side. At sharp corners there was 
substituted for the entire iron arrangement of the top- 
most pin, a block placed out of equilateral on the side 
of the apex of the pole opposite the strain. In places 
the high potential wires come within eight inches of 
each other, but without tendency to are. 

Only three annoyances have developed in connec- 
tion with this arrangement, viz: 

First—Some of our petticoats have been shot off by 
unprincipled, malevolent or thoughtless sportsmen 
an evil which was easily remedied by the posting of a 
reward notice on every fifth pole. 

Second—A few insulators (we are not sure of more 
than seventeen) were seriously defective on surface 
and split off and broke up under the stress of poten- 
tial. 

Third—A number of poles with defective insulators 
were burned in whole or in part, owing to the pres- 
ence of sap, which acted as a conductor to the ground. 
Tt will be well to remark here that our line was 
erected in two different divisions full a year apart, 
the first eight miles to Rocklin having preceded the 
remaining twenty miles to Sacramento by fully a 
year. The poles of 1896 up to the beginning of the 
present dry season, were still more or less green. 
The burning always occurred in these and the defect 
was invariably in the topmost insulator when the 
ground was wet. The current escaped through slight 
cracks in the enamel and crossing the spongy, wei, 
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inner, porcelain, followed the iron of the V-shaped 
support and penetrated the cedar by the lag screws to 
find in the sap a good conductor to the moist ground. 
This thread of current heated, charred and consumed 
the inflammable wood. Probably a dozen poles were 
wholly or in part destroyed, but strange to say, this 
seldom caused serious disarrangement to the wires or 
interruption to the service. Indeed, we generally 
learned of the untoward occurrnces, not from our 
switchboard instruments, but from locomotive engi- 
neers and freight car conductors, or from telephone 
messages from villages in the vicinity of the disaster. 
No pins have been burned or even charred by play of 
‘ain drops or through spider webs, and this is doubt- 
less owing to the length of the middle petticoat. 

We have found that by the assistance of a portable 
telephone a_ defective insulator can be exchanged 
with a shut down on the line of from five to nine min- 
utes. The entire pole line is inspected and every insu- 
lator scrutinized each day. 

Our firm conviction is that 30,000 volts can be easily 
restrained with our present insulators, provided the 
pins are of approved materials or that both arms and 
pins are boiled in paraffine and then soaked in P. & B. 
paint. The poles should be of redwood because this 
will endure a higher degree of heat than cedar witli- 
out combustion, not to speak of the fact that redwood 
offers for the same reason greater resistance to stub- 
ble and forest fires. 

In conclusion we believe that the art of insulation is 
in its incipiency and we see no reason to doubt that 
much higher potential than 30,000 volts can and will 
be used and controlled. 





INSULATORS FOR ELECTRIC POWER TRANS- 


MISSIONS.* 


By T. A. W. SHOCK. 


(A paper read before the Santa Cruz Convention of the Pacific Coast Elec- 
tric Transmission Association, August 17, 1897.) 

The advent of electric transmission of power into 
the electrical field has made the question of line insu- 
lation considerable of a study. The possibilities of a 
shut down, especially in instances where the plant is 
delivering a twenty-four hour service, are worthy of 
serious consideration and the object of every manager 
is to reduce these possibilities to a minimum. The 
high voltages at which transmission lines are now be- 
ing run and the still higher voltages at which they 
will soon be operated, makes the insulator a very im- 
portant factor in the successful insulation and opera- 
tion of electrical transmission plants. 

The climatic conditions must be considered in every 
case. In countries where snow.and ice are unknown, 
an insulator might stand heavy rains, but it might 
not stand the heavy strains to be brought upon it by 
the atmospheric rigors of other localities. Where 
snow and ice are prevalent for four or five months of 
the year, the question of proper line insulation be- 
comes a serious problem, for the insulator has not 
only to resist the passage of current through the 
ground, but must be sufficiently homogenious to with- 
stand the extra weight of ice, sleet and snow that 
would adhere to the wire. The heavy snow and sleet 
storms prevelent in the East instance the great strain 
that insulators might be subjected to. 

In California these conditions do not exist except 


* Copyrighted 1897, by the JOURNAL OF ELECTRICITY. 
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in cases where the source of power is located above 
the snow line. This is a condition to be considered, as 
the future of the transmission of power in California 
lies to a certain extent in the utilization of streams 
that have their sources well up in the mountains where 
snows prevail each winter. In localities subject to 
heavy rain, it is necessary to use an insulator that will 
shed the rain quickly, and at the same time have an 
outside petticoat sufficiently large to protect the pin 
from moisture. 

On July 16th, 1894, the Sacramento Eelectric, Gas 
& Railway Company, with which the writer was con- 
nected, commenced transmiting electric power froin 
Folsom to Sacramento, a distance of twenty-two and 
one-half miles. During the succeeding winter the 
rains were quite heavy and some difficulty was ex- 
perienced from punctured insulators and burned pins. 
The line was equipped with two styles of porcelain in- 
sulators, viz: <A triple, vertical petticoat, and a later 
type consisting of a triple flare petticoat. The former 
gave us all the trouble the first year and the latter 
most of the trouble the second year of operation. 

In most of the cases the pin was burned at the lower 
edge of the inner petticoat and only in a very few 
cases was the pin burned at the top. Sometimes the 
insulator was punctured at the top, but in most of the 
insulators the trouble that developed seemed to be at 
the lower edge of the thinner pettiocat close to the pin 
where the glazing had been removed in baking. 

In examining the insulators taken off the line | 
found in some cases that although the puncture 
showed at the top it did not appéar to carry all the 
way down. Generally cracks were shown at the top 
of the insulator which followed all the way down to 
the bottom, thus showing a lack of vitrification in 
moulding the insulator, as the cracks were, in some 
cases, simply covered by the glazing. Invariably 
the glazing was off where the insulator rested when 
baking, and this was also in eveidence on many of the 
new insulators. Both styles of these insulators are 
now in use on the transmission line between Folsom 
and Sacramento. This experience appears to show 
that it is not so much in the shape of the insulator as 
it is in the manner in which it is made. A dozen 
china Locke insulators were placed on the line last 
winter and so far as is known they have given quite 
good satisfaction. 

In an insulator recently taken from the lines of the 
Sacramento Electric, Gas & Railway Company and 
tested as to its porosity by immersing it in red ink, 
the writer found that the ink worked its way through 
the material to its surface where the glazing was worn 
off, showing that when the glazing was removed there 
was suflicient porosity to allow leakage through the 
material to the inner petticoat and thus to the pin. In 
most cases where the insulators were taken off the 
line they were removed from portions where bare cop- 
per conductors were used and these insulators showed 
that the glazing was worn off where the wire came in 
contact with it by the working of the wire during 
winds or heavy storms. The glazing having been worn 
off, the current easily found its way to the pin, which 
meantime was also burned. This experience also ap- 
pears to show that an extra heavy glazed surface is 
required and that as perfect homogeneity in the ma- 
terial is necessary in order to prevent leakage. 

In designing an insulator the object is to get the 
longest insulating surface in the smallest number of 
square inches and to secure the cheapest insulator 
that can be manufactured to meet the existing condi- 
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tions. The cost of insulators is a very important fac- 
tor in the installation of electric transmission lines. 
The first cost has to be considered as against possible 
interruptions that might occur to the line. 

Many experiments have been and are being made on 
glass insulators for high potential currents, and te my 
knowledge no tests in actual service have as yet been 
reported. In my opinion the Locke two-part insulator 
meets the conditions for high insulation as well as any 
insulator on the market. In this the outer shell is of 
china, which presents a high insulating surface, as 
well as mechanical and electrical strength and the in- 
ner or center shell is of glass or china, to afford fur- 
ther insulation. This makes it possible to obtain a 
more thorough vitrification than would be obtained 
in one solid insulator and in addition, affords four 
thicknesses of glazing in further insulation. The cost 
of this insulator, of course, will be a factor, but this is 
certainly offset by its higher insulating properties. 





THE CONSTRUCTION OF TRANSMISSION 
LINES.* 


By JOHN S, EASTWOOD. 


(A paper read before the Santa Cruz Convention of the Pacific Coast Elec- 
tric Transmission Association, August 17, 1897.) 

In presenting the following elementary notes, I beg 
the indulgence of the members of this association for, 
while there may be nothing new in this paper to those 
who have built transmission lines and whose exper- 
rences may exceed that of the writer in all directions, 
if in any way I shall have added to the practical lit- 
erature on the subject and shall have given informa- 
tion to those contemplating new work, I shall feel 
amply repaid. 

When the plans for a transmission plant are under 
consideration, it may be taken as a rule that ordi 
narily the plans and specifications of the pole line will 
receive less consideration than those for any other 
part of the plant. This is due largely to the fact that 
the hydraulic and electrical equipments are accom- 
panied by the plans and specifications of the engineers 
of the manufacturing companies, the apparatus being 
guaranteed as to workmanship and efficiency, while 
the pole line material, being usually furnished by a 
number of different parties, is frequently thrown to- 
gether haphazard under the direction of a lineman 
and a carpenter. This laxness is largely due to the 
fact that literature bearing on line construction pra- 
tices are extremely meager. 

The modern electric transmission line is an evolu- 
tion of the telegraph line and the later telephone and 
electric lighting distribution lines, and the tendency 
has been to follow the loose methods and bad work- . 
manship of the earlier constructions. Like any other 
part of an electrical transmission plant, the pole line 
should be designed to fit local conditions, but there 
remains general points that should be carried out in 
all lines. In the earlier discussions of the problems 
of power transmission the great question of doubt was 
in the maintenance of uninterrupted service on the 
line. The general concensus of opinion was that the 
dangers of interruption would be in direct proportion 
to the length of the line, but in practice this feature 
of transmission work will depend, to a very large de- 
gree, on the character of the line constructions. The 
specifications of an electrical transmission line should 
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be based on the same sound engineering principles as 
those of any other permanent work, and the line 
should be so designed as to cost the least for main- 
tenance, coupled with economic cost of construction. 
Giood engineering consists of good judgment, mingled 
with technical knowledge, and good engineering work 
consists of construction wherein all the factors bear- 
ing on the case are given their proper value in the re- 
sulting equation and the results are embodied in a 
work costing the least money for construction consis- 
tent with the most economical maintenance. 

The general features entering into the problem of 
line engineering are line location, line 
materials and line construction. In weigh- 
ing these factors, they should be considered in their 
relation to the prime idea of electrical transmission, 
namely, permanent continuity of service. 

Consider first the factor of line location, one of the 
most important features of which is that of the align- 
ment. A general rule that is wise to follow when at 
all possible, is one similar to that laid down by the 
Czar, who, when asked to locate the route for a rail- 
way from St. Petersburg to Moscow, did so by draw- 
ing on the map with a rule a straight line between 
the two cities. 

The factors that enter into the problem of location 
to prevent straight alignment are found in such im- 
passable barriers as very wide streams, lakes, inacces- 
sible canons and mountains, and, in many cases, the 
difficulty and expense of obtaining rights of way. In 
computing the relative value of these factors, they 
must be weighed by a consideration of the additional 
cost of line, the additional cost of maintaining, the 
additional drop in the voltage of the line by reason of 
length added, the additional cost of angles and of the 
added line, and the cost of the right-of-way. Another 
feature of importance brought out by the experience 
with the San Joaquin Electric Company’s lines is that 
the danger of malicious interruption is very largely 
decreased by having lines remote from public high- 

yays. Our line has its general direction of south 30 
degrees west, and we found that we could much bet- 
ter pay $250 per mile for right-of- way than to take a 
free right-of-way on the section line around the lands 
in question, even when counting in only the additional 
cost of the line and leaving out the features of added 
drop, angles and maintenance. 

In the location of the line over rolling and hilly 
ground there is very little to be gained by one location 
over another, and as a rule it is better to keep as 
straight as possible, regardless of the character of the 
ground. On very rough ground there is a slightly in- 
creased cost to be added for the delivery of line ma- 
terial in difficult places, but this cost will be more 
than offset by the shortening of the line. Measure- 
ments for line work should be taken on the slope of 
the ground as that represents the true distance. In 
running over undulating ground, it will be found that 
the upward pull will occur on very few of the poles 
as the hill slopes are almost all vertical curves, giving 
a downward pull; the upward pull occurring on one or 
two poles at the ravine crossings. All sharp, hori- 
zontal angles should be avoided in locating transmis- 
sion lines. If necessary to turn a corner at right an- 
gles, the angles should be broken in two or three parts 
and the poles set close together to take up the addi- 
tional strain. 

As to the next question, the selection of line mate- 
rial is one of vital importance in line construction, as 
upon it, more than any other feature depends the life 
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of the line and, consequently, the cost of maintenance, 
A wise rule to follow in this regard is that the best 
material obtainable is none teo good. The vital ele- 
ment in the life of the line is in the selection of the 
poles. We of the Pacific Coast are exceedingly fortu- 
nate in having an abundant variety of excellent ma- 
terials for poles from which to choose. In selecting 
our poles the central idea was that of making the 
most permanent line and after many years of close ob- 
servation the conclusion has been reached that the 
sap-wood of any variety of timber is absolutely worth- 
less as to its lasting qualities in the ground, and that 
its use is a menace to any transmission line in that it 
is liable to be counted on for strength, which disap- 
pears in a few years, and besides, the decaying portion 
lerves the pole loose in the ground, subjecting it to 
greater strains and leading to the decay of the more 
resistant heart-wood. Having seen round cedar tele- 
graph poles along the line of the Southern Pacific rail- 
way that have rotted entirely off after having been in 
the ground for twelve years and having seen sawed 
redwood poles that were still sound after standing iu 
the ground for forty years,it did not take long to reach 
the decision to use sawed redwood poles, especially as 
the price was nearly alike on equal sizes. As the 
poles for most lines are ordered but a short time be- 
tore being put to use and are delivered direct from the 
woods, the use of tar on the butts is of very doubtfui 
value, as applying it at that time encloses all the sap 
contained in the green wood and moreover the tar will 
not penetrate the wood to preserve it. A much bet- 
ter procedure is to set the pole in the line and after a 
couple of years of seasoning to dig away two feet or so 
of earth, then clean the pole and apply the tar hot, 
during the dry season. This method will afford ample 
protection, as the decay is greatest at or near the sur- 
face and for about two feet downward. 

It is well to bear in mind that when a pole becomes 
rotten there are no means available of ascertaining its 
exact condition and it will surely give way at some 
time of unusual strain when least expected. Were it 
possible to determine the condition of a decaying pole 
it might be replaced by a new one without interrup- 
tion of service, but the great difficulty is that it is im- 
possible to locate the weakness until it has manifested 
itself in a breakdown. In the matter of the size and 
length of poles that should be used, the ultimate 
weight of the line, the length of spans, and the wind 
strains will determine the size to be required for safe- 
ty, while the length is a matter that is determined 
principally by franchise requirements. As to the 
height of wires, the high line has the advantage of re- 
ducing earth induction and of avoiding malicious dis- 
turbance, but, on the other hand, it possesses the dis- 
advantage of increased leverage on the butts of the 
poles and of increased cost. 

The cross arms should be made of the toughest tim- 
ber available, to avoid splitting and not warp. They 
should be painted with lead and oil paint to prevent 
weathering and cracking, which is a weak point be- 
cause of the holes they contain and of their being sub- 
ject to constantly changing srains. The cross arms of 
the San Joaquin Electric Company are made of Ore- 
gon pine, 4x5 inches, dressed and rounded on the up- 
per side with holes for six pins and for the pole and 
brace bolts. Bore only such holes for pins as are 
needed, as each hole is a source of weakness. One 
great defect in putting on cross arms is that usually 
the bolt washers are too small and crush into the 
wood, weakening the arm. The strains on cross arms 
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are mainly due to the tortional strain on the pin, 
which generally exceeds the weight to be borne, hence 
cross arms should be nearly square in section. Braces 
of 1x1} inch iron, bent to give a square seat on the 
cross arm and poles, bolted with a 3 inch bolt 
through the cross arm and lag boited to the pole, have 
proven very effective. 

The question of pins and insulators is the most in- 
tricate problem of line construction. Pins are a me- 
chanical device which can be made to meet the re- 
quirement of furnishing a stable support for the in- 
sulator. They should have a stem that will not pull 
out of the cross arm, a base or shoulder to resist later- 
al strain and a thread to securely hold the insulator. 
These conditions are best met by a composite pin con- 
sisting of a bolt passed through a wooden-threaded 
pin with a broad base, or, which is better, a lead 
thread on a bolt supported on a metal base and tight- 
ened by a nut and broad washer under the cross arm. 
One of the great objections to wooden pins is that in 
order to give them strength, a very large hole must be 
bored through the cross arm, which weakens it, and 
that during the dry season the pins shrink and loosen 
while during the wet season they swell and crack the 
cross arms, hence the great advantage of a bolt lies in 
the fact that it possesses neither of these defects and 
always remains in place. Pins should never be made 
so that the threaded portion touches the insulator, as 
it is liable to expand and split it. 

The insulator is the most important feature of line 
construction and is now receiving universal attention. 
The experience of the few years of high tension trans- 
mission have taught that it is only the mixture of in- 
sulators and water that has given special trouble. 
Almost any type of insulator will make a fair weath- 
er insulator, but fogs and storms and the wettest kind 
of weather must be prepared for, and manifestly the 
type of insulator that will absolutely insure a dry gap 
between the lines and the ground under all possible 
climatic conditions, is the one being sought for. 
Great stress has been laid on points in various insula- 
tors concerning the amount of insulated surface the 
current would have to travel over to reach the pins, 
but the vital point of imperviousness to water has 
been, to a great extent, overlooked. In California we 
have all the conditions of weather that exist anywhere 
and in some localities its climatic conditions are 
worse, so far as long duration is concerned, than in 
the western climates, and especially is this so in the 
occurrence of daily and long continued sea and land 
fogs. The portion of our lines on the plains were sub- 
merged in fog for fifteen consecutive days and nights 


last winter, ending with a diverging rain. These 
fogs drifted slowly along the ground = and 


condensed on all intervening objects, so that every- 
thing that would absorb moisture, became thoroughly 
water-logged on the side facing the breeze, though 
they sometimes remained comparatively dry on the 
leeward side. 

Viewing the problem in this practical way, leads to 
the point of determining the question of insulator de- 
sign from a mechanical standpoint. The insulator 
must be impervious to water, as it must act as a water 
shed or roof to keep the body of the insulator dry. It 
must, therefore, have a dry gap between the roof and 
the pin and it must be of sufficient mechanical 
strength to resist the strains to which the line sub- 
jects it. 

Other details of construction require careful consid- 
eration. The right-of-way should be cleared of all 


THE JOURNAL OF ELECTRICITY. 


117 


brush and grass at least ten feet on each side of the 
line and all trees of whatever kind that might reach. 
the line in falling should be cut down. The right-of- 
way should be at least twenty feet in width so as to 
give ample room for construction, maintenance, and 
the protection of the line from fires. The distance be- 
tween poles must be determined from the topoghaphy 


of the country, from the size of the poles and the 
weight to be carried on them as well as from other 


strains. The excavation of pole holes forms an im- 
portant element in the cost of line construction and 
the method to be pursued depends upon the character 
of the ground. A large proportion of the country 
crossed by the lines of the San Joaquin Electric Com- 
pany is of hard or soft granite, rock, or hard pan over- 
laid by a shallow bed of earth and the use of giant 
powder proved to be the cheapest means of loosening 
both rock and earth. Rock was loosened by two shots 
of giant powder while in earth surface, the top was 
removed by ordinary means and the bottom loosened 
by a single shot, consisting of a stick or a portion of a 
stick of giant powder put into the bottom of a hole 
drilled by means of a churn drill operated by two 
men. 

It is difficult to get insulators erected properly on 
wooden pins, as the pins must be nailed in during dry 
weather and insulators with a single groove fortheline 
wire will often lack a quarter of a turn when fully 
screwed in, of being inalignment, in which case the 
lineman will turn the insulator back until the groove 
is in line, making the insulator loose on the pin. The 
San Joaquin Electric Company has had as much line 
trouble from this one cause as from all others com- 
bined, and while it does not often short circuit the 
line, it necessitates the shutting down of one line to 
reset the insulator. Obviously, if bolted pins are 
used the insulator can be screwed down tight and the 
nut of the pin tightened when the insulator is in align. 
ment. 





INSULATORS FOR USE ON HIGH VOLTAGES.* 





By HENRY D. SEARS. 


(A paper read before the Santa Cruz Convention of the Pacific Coast Elec- 
tric Transmission Association, August 17, 1897.) 

The apparatus for the development and conversion 
of electricity at high voltages, having reached a satis- 
factory degree of perfection, the question to be con- 
sidered is that of the line. The only problem here is 
that of insulation. Bare wire is universally used and 
thus the entire burden is thrown on the insulating 
supports which carry the conductors and absolute and 
entire dependence must be placed on them. It is 
therefore evident that the question of insulators is of 
the most vital importance. 

To properly serve their purpose 
should fulfill a number of conditions. 

1. They should be made of an absolute non-con- 
ductor. 

2. They should not absorb moisture. 

3. They should be unaffected by exposure to atmos- 
pherie influences. 

4. They should be of great strength. 

5. They should be made of material to the surface 
of which mositure, dust, smoke, ete., will not adhere. 

6. They should be of such shape as to readily shed 
water. 
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7. They should be of such size and shape as to re- 
duce surface leakage to a minimum. 

The only materials seriously considered for the 
manufacture of insulators, to fulfill the above condi- 
tions, are porcelain and glass. In two very important 
points porcelain is so far superior that it has been 
adopted on every line which is actually transmitting 
power in quantity. These two points are, 

I. Strength and brittleness. It takes a much hard- 
er blow to break a piece of porcelain than an equiva- 
lent piece of glass, and when the blow is hard enough 
to be effective, porcelain merely chips while glass 
completely shatters. Insulators are the special tar- 
gets for small boys with stones and for larger ones 
with fire arms. A glass insulator when struck flies to 
pieces and allows the conductor to drop on to the 
cross-arm, while a porcelain insulator possibly chips 
but stays on the pin and continues to hold the wire in 
place. In practice, boys and marksmen give up trying 
to break the porcelain insulators after a few unsuc- 
cessful attempts. Line repairs are dangerous and dif- 
ficult to make on high potential circuits, besides which 
they are very expensive and interruption to the ser- 
vice is a most serious matter. 

Ii. Hygroscopic properties. It is a well estab- 
lished fact that moisture, smoke and gases prevalent 
in the atmosphere will condense far more rapidly and 
in greater volume on a glass surface than on a porce- 
lain surface, and further, that they will adhere more 
tenaciously to glass than to porcelain. Glass insulators 
when exposed to the weather for a time, become 
coated with a conducting film. The surface leakage is 
thereby increased and continues to grow worse. On 
porcelain insulators, the coating so formed is much 
less and washes off clean during rainfalls. 

There is considerable misunderstanding in reference 
to the meaning of the word “porcelain”. <A piece of 
true porcelain is an absolutely vitreous and homogen- 
eous mass throughout. The body is as non-absorbent 
and possesses just the same insulating qualities as the 
glaze. A great deal of what is called porcelain is not 
all of this description; the body of the ware is porous 
and: when exposed to moisture will readily absorb it 
and be thoroughly permeated with it. Insulators 
made of such material as this, when covered with a 
reasonably good glaze, have been used in a great deal 
of electrical work, but they are worse than useless for 
out-door work when exposed to high voltages. In 
dry weather they serve their purpose fairly well but in 
wet weather give serious trouble. 

In confirmation of the above statements the follow- 
ing extracts from standard authorities are quoted. 
These were written with reference to the insulation 
of telegraph lines and therefore apply with much 
greater force to lines operated at high voltages and 
carrying heavy currents. 

From Geo. B. Prescott’s “Electricity and the Elec- 
tric Telegraph:”’ “Glass is more extensively used in 
“America than any other. The principal objections 
“to it are the property it possesses of becoming coated 
“with a film of moisture in certain states of the atmos- 
“phere, and its liability to fracture. The first of these 
“is practically more serious than the other and thus 
“far no effectual means of overcoming it has been dis- 
“covered. The large white porcelain insulators used 
“on the continent of Europe appear to be superior to 
“those of glass, but are quite expensive and this fact, 
“perhaps, as much as anything else, has prevented 
“their more general use in other countries.” 

From Fleming Jenkin’s “Electricitv and Magne- 
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tism:” “Glass of certain kinds offers the greatest re- 
“sistance to conduction through its substance of any 
“known material, but it does not answer well for tele- 
“graphic insulation, because the surface conduction 
“plays by far the greatest part in the leakage from a 
“line, and glass is highly hygroscopic, i. e., it will be 
“found covered with a moist film in most states of the 
“weather. Porcelain of certain qualities insulates 
“well; it is not nearly so hygroscopic as glass, and the 
“rain runs readily from its highly glazed surface.” 

From Preece & Sivewright’s “Telegraphy”: 
“Nothing has yet been found which will perfectly in- 
“sulate, nor ean a theoretically perfect body in this re- 
“spect ever be looked for. Porous substances are in- 
“admissible on account of their absorbing moisture 
“ too readily and being thus transformed into conduc- 
“tors. A glaze or surface can be imparted to them, 
“but recourse should never be had to this; only upon 
“bodies which are in every respect suitable should a 
“glaze be put, and then for the purpose of forming a 
“fine, hard surface. A smooth, hard surface is indis- 
“pensable; with it there is no danger of the wire being 
“worn through by friction, nor can dust and dirt ad- 
“here to the insulator so firmly as not to be washed 
“off by a good shower of rain. 

“Glass possesses both of the qualifications named 
“above, viz., high resistance to the passage of electric- 
“ity, and a smooth, hard surface; but along with these 
“it has one inherent disadvantage which is fatal to its 
“employment as an insulator. It is a very hygroscopic 
“body, that is to say, it condenses the moisture from 
“the air very readily and in a climate such as that of 
“England it is for this reason altogether unsuitable. 
“The surface of a glass insulator is almost always 
“covered more or less with a thin conducting film of 
“moisture. It is moreover very brittle. 

“Porcelain has been and is still largely employed in 
“the manufacture of insulators. Its insulating power 
“is high; it possesses a good, smooth surface; and pro- 
“vided it has been perfectly vitrified throughout so as 
“to be homogeneous, impervious to moisture, and free 
“from flaws, it is eminently adapted for the formation 
“of an insulator. Porcelain, however, varies very 
“much in its quality, and unless the manufacture has 
“been thoroughly carried out with the greatest care, 
“no reliance can be placed upon it.” 

It is a comparatively simple matter to make small 
pieces, but quite a different matter to make large, 
thick pieces of complicated shape which shall possess 
the qualities of true porcelain. This problem has, 
however, been solved by the manufacture of porce- 
lains which fulfill the definition in all respects and in- 
sulators are now made which will not absorb mois- 
ture, (even when unglazed) if completely immersed in 
water, and show just as high an electrical resistance 
when unglazed as when glazed. The purpose of glazing 
them is only to obtain a smooth, glossy surface and 
not to keep out moisture. If carefully investigated it 
will be found to be a fact that; wherever high poten- 
tial insulators have proven’ satisfactory, they have 
been made of this character of porcelain; wherever 
they have given trouble they have been of inferior 
quality. 

From careful experiments it has been found that a 
salt water test of 40,000 volts will detect any defects 
existing in an insulator and if it stands this without 
being punctured, there is no danger of its failing on 
the line even under the most severe conditions. All 
high grade porcelain insulators are now subjected to 
test during the process of manufacture. In the un- 
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glazed state they are stood on their heads in an iron 
tank, which is filled with salt water to within about 
an inch of the rims of the outer petticoats, and salt 
water is poured into the pin holes; one terminal is 
connected to the tank, the other placed successively 
in the pin holes of the insulators under test and the 
voltage applied. All insulators which are punctured 
are rejected, the others are glazed and packed for ship- 
mnt. 

All sizes are subjected to the same test and as far as 
danger of puncturing on the line is concerned the 
smallest size would be suitable even for the highest 
voltages. Other considerations come in, however. As 
the voltage is raised the tendency to a disruptive dis- 
charge through the air from tie wire to pin is in- 
creased. This must be guarded against by increasing 
the height and diameter of the insulators. Further- 
more, the higher the voltage the greater is the liability 
of surface leakage. This is lessened by increasing the 
surface distance from tie wire to pin, which is accom- 
plished by increasing the size of the insulators and 
making them “triple petticoat.” 

To determine the style of insulators to be used in 
any case careful consideration must be given to the 
working voltage adopted and to the climatic condi- 
tions of the country in which the line is located. In- 
sulators which might give entire satisfaction on a line 
operated at 20,000 volts in a dry climate might not be 
safely used at over 10,000 volts in a rainy or more es- 
pecially, a foggy climate. It is poor economy to adopt 
a small insulator simply for the sake of some saving 
in first cost and this is of little importance compared 
with the successful operation of the line under all con- 
ditions of weather. 
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SOME BIG PELTON WHEELS. 


The success attending the installation of the 18-foot 
Cobb truss wheel for direct connection to air com- 
pressors at the North Star Mine, in Nevada county, 
Cal., during the latter part of 1895, gave an impetus to 
the erection of similar Pelton wheels that has resulted 
in several interesting imstallations, the most recent 
being a 19-foot wheel in the Gwin mine, in Amador 
county. 

The largest and in many respects the most interest- 
ing wheel of this type which has thus far been in- 
stalled is that of the Alaska-Treadwell Gold Mining 
Company and which is illustrated on this page. This 
wheel was built up of cast iron with Pelton buckets of 
phosphor bronze and has a diameter of twenty-two 
feet. in running at its normal speed of 75 revolutions 
per minute, giving a peripheral speed of nearly 5800 
feet per minute. It is being operated under an effec- 
tive head of 480 feet and, when supplied with a four 
inch stream of water which forms the maximum it is 
capable of handling, will deliver 700 horse power. 
The wheel is governed by a Pelton hydraulic governor 
which effects regulation by a combination of speed 
and pressure. 

This large wheel is direct connected to a duplex air 
compressor having 24x36 air cylinders and, as will be 
noted by reference to the illustration, the wheel is so 
designed that it is possible to connect it to a cross- 
compound Corliss engine, 22x38x36, so that the com- 
pressor may be operated by steam during those seas- 
ons of the vear when the water supply is inadequate 
to operate the Pelton wheel. When so operated the 
water wheel serves as fly wheel for the engine and 
compressor. 





A TWENTY-TWO-FOOT PELTON WHEEL. 
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EDITORIAL. 





While the Pacific Coast Electrical 
Transmission Association has not had 
time to settle down to a working basis 
as yet, and although no stenographic 
report of its deliberations are to be 
taken until its October meeting, still 
the. papers read before the Santa Cruz 
convention and initially published elsewhere in this 
issue, suggest a few of the valuable experiences which 
will be brought out by this most important body. One 
will read with deep interest of the burning of defective 
poles by leakages from the 16,000 volts transmission 
of the Central California Electric Company; of the 
puncturing of defective insulators and the chafing-off 
of the glaze of insulators in the Folsom-Sacramento 
plant; of the fruits of the experiences derived in the 
construction of the pole line of the Fresno transmis- 
sion and of the points given concerning requisites in 
the manufacture of high tension insulators. With 
greater satisfaction yet will be noted through all the 
papers that the troubles which have beset transmis- 
sion lines may now be counted as of the past, for even 
that portion of Mr. Eastwood’s paper which tells of 
the submerging of the pole line ina sea of dripping 
fog for fifteen consecutive days and nights, demon- 
strates the fact that in its present state, the electric 
transmission of power rests on a basis so thoroughly 
sound as to compare favorably with any other form of 
power in the points of reliability and continuity of 
service. 

A rapidly growing industry is like a new mining 
country in that in it there are constantly being un- 
covered fresh leads for exploration, and the electric 
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transmission industry presents no exception to the 
rule. Indeed just as the elements of doubt that form- 
erly existed concerning many details of electric power 
transmission had been dissipated, the determination 
to use far higher potentials and to transmit power far 
greater distances, introduced new elements that ino 
turn necessitates further experiment and which bring 
about other fields of most profitable discussion. 

The Transmission Association will ever be introduc- 
ing new features, new facts, new experiences and new 
practical solutions of electrical problems and no man 
who is in any way concerned in the progress of elec- 
tricity in this direction can afford to overlook the in. 
formation its papers and discussions imparts. 





Brief but pointed references to two 
subjects of vital concern to central 


A 4 
station managers appear under Pass- 
apna ing Comment elsewhere in this issue 
OF EQUITY. a | . ‘ 


the subjects being, “Load Factors and 
Profits” and “On The Determination 
of Meter Rates.” 

The electric lighting fraternity has long apprecited 
the disadvantage imposed upon it by reason of an ex- 
igency of its business which necessitates the install- 
ation of machinery of sufficient capacity to supply the 
maximum demand of but an hour or so daily, and 
which enforces the idleness of the bulk of the plant 
during the greater portion of the time. Ideal condi- 
tions are found in the station which has an unvary- 
ing load for 24 hours daily, wherein there is no idle in- 
vestment and the entire plant is earning money all 
the time. Such a plant would have a load factor of 
100 per cent, that is, the ratio between its average 
load for the day and its maximum capacity would be 
unity. In contrast with this the prevailing load factor 
of from 15 per cent to 20 per cent in European stations 
and from 25 per cent to 40 per cent in American sta- 
tions, discloses an unsatisfactory situation. 

At present it seems as though electric lighting 
stations are doomed to labor under the burdens of low 
load factors, for a way is not known by which the 
current available during light loads can be sold at 
such periods and in such bulks as will satisfactorily 
accommodate itself to the evening-up of the load line. 
The pecuniary loss to the station of making a uniform 
charge for electricity regardless of whether sold dur- 
ing the periods of light or heavy load is very forcibly 
shown in one of the articles referred to, but one real- 
izes in the light of such demonstration that the pres- 
ent universal method of selling electrical energy with- 
out regard to the period of load line, is unbusinesslike 
and amateurish, in view of which it certainly seems 
that strenuous efforts should be exerted to overcome 
the objections which appear to bar the way to the 
adoption of a more rational and equitable method of 
determining the value of electric service rendered. 

The adoption of the sliding scale as proposed would 
however, be in the nature of a revolutionizing innova- 
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tion, which, though eminently desirable may be inad- 
visable. More probably will the question find a solu- 
ton through gradual processes such as would follow 
the adoption of a method similar to that suggested by 
Mr. Beal for the determination of meter rates that 
shall be equitable to both consumer and producer. 
Though the formula takes no cognizance of the time of 
day during which service is rendered or of the load 
factor directly, it does not overlook an essential feat- 
ure of continuity of service, and its purport to reduce 
the price of mechanical horse-power to an equivalent 
cost per kilowatt hour, will prove advantageous in as- 
suring its more ready adoption by the consumer. 





Passing Gomment 


An Editorial Review of Current Events and Comtemporary 
Publications. 


ON THE DETERMINATION OF METER RATES. 


The manifest unfairness to stations supplying light 
and power service in selling energy at uniform rates 
to consumers regardless of the length of the period of 
daily service, or in other words, of the continuity cf 
service, has suggested to Mr. C. N. Beal, Secretary and 
Treasurer of the Power Development Company of 
Bakersfield, Cal., the formula given below and which 
will be found of extreme value in deriving a rate for 
electric service that will be equitable alike to con- 
sumer and electric company. 

Central station managers know the total cost of 
producing energy from which they estimate that 
price per horse power per year at which they can sell 
electric current so as to afford a reasonable profit. 
Generally the consumer buys motors in terms of 
horse power, and energy by meter in terms of kilowatt 
hours, and as popular usage has fixed the cost of 
power in terms of horse-power per year, there is neces- 
sity for reducing the value of horse-power to an equiv- 
alent expression in kilowatt hours. 

The mode suggested for reducing the cost of me- 
chanical horse-power to an equivalent price per kilo- 
watt hour, is shown in the following formula :— 

Cents per HP ver vear 
748 dxh 
p XX 100 
where p represents the efficiency of the motor or 
translating device; d, the number of working days per 
year; and h, the number of working hours per day. 

Obviously the formula is adapted to any condition 
that may arise relative to efficiency or period of ser- 
vice. 





—Cents per kw hour. 


LOAD FACTORS AND PROFITS. 


Mr. Arthur Vaughan Abbott, in an instructive arti- 
cle on “Power Station Load Lines,” in Cassier’s Mag- 
azine for September, illustrates very forcibly the in- 
fluence of the power factor of a station on its earning 
capacity in a striking example which indicates the ex- 
pediency of arranging a sliding scale by which the 
energy delivered to a customer shall be metered in 
such a way as to note the time in which the maximum 
load occurs, as well as the amount, and arranging the 
scale of charges therefrom so as to stimulate uniform 
consumption. 
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In the supposititious example presented, it is as- 
sumed that there are two customers, A and B, each 
consuming 1000 kilowatt hours per month, but that A 
takes a steady supply for twenty hours per day, while 
B’s demand is compressed into one and one-half hours 
per diem. Assuming also that the average cost of 
equipment is $300 per kilowatt of station capacity, 16 
per cent interest and depreciation on cost of plant, 6 
cents per kilowatt hour as the cost of energy delivered 
and 10 cents per kilowatt hour as the selling price, the 
accounts of A and B will stand as follows: 

1000 
30x20 
1.666x$300,— say $500 as cost of station to supply A. 
Interest and depreciation, $500x16 per cent..$ 80.00 
Cost of energy, 12,000 kw. hrs per year, at 6c. 720.00 


==1.666 kw. hrs per hour, which is A’s demand. 


Total annual cost to supply A.... .... .... 1200.00 
Income, 12,000 kw. hrs. to 10¢€.. ... ..... -. 1200.00 
ee ee he oe eee tees Shee ..-8 400.00 
pers == 22.222 kw. hrs per hour, which is B’s demard. 
22.222x$300—$6,666, as cost of station plant to supply 
B 


Interest and depreciation, $6,666x16 per cent .$1066.66 
Cost of energy, 12,000 kw. hrs. per year at 6e. 720.00 
Total annual cost to supply B.. wees « $1786.66 
Income, 12,000 kw. hrs. at 10c.. .. .. ...... 1200.00 
ee ae . .8 586.66 
In both these examples the same amount of energy 
is sold at the same gross income, yet in the first in- 
stance there is a profit of $400 and in the latter a loss 
of nearly $600. An equitable charge that should be 
made to consumers A and B respectively may be de- 
rived in the formula: 





3 ca ae : : ; 
K ( c +- P -'- Zep ) in which C represents the cos 


of installation per kilowatt, in the rate of interest and 
depreciation, ¢ the cost per kilowatt hour for fuel, 
labor supplies, lost energy, etc., to deliver one kilo- 
watt hour to the consumer; p the percentage of total 
time that each consumer demands supply; and K the 
number of kilowatt hours consumed per annum. The 
formula shows that equitable annual charges would 
be $1279.20 for A, returning a profit of $479.20, and 
$2251.20 for Ti, returning a profit of $464.54. 


DRIVING DYNAMOS BY GAS ENGINES. 


The higher efficiency of gas when used as power for 
the prodnetion of electric light, rather than as an il- 
luminant direct, has received some attention of late, 
but that the subject is not a new one is evidenced by 
some of the circulars of the now defunct Pacific Elec- 
trical Storage Company, which so thoroughly pion- 
eered the storage of electricity on the Pacific Coast 
and against which it can only be charged technically 
that it was far in advance of its period. 

This company, under the management of Mr. James 
Armstrong, installed a number of meritorious storage 
plants, not the least interesting among which were 
several deriving power from gas engines wherein the 
cost of gas so consumed as fuel was proven to be less 
than the cost of an equal iumination by the burning 
of gas direct. This experience led to the publication, 
in an advertising way, of the following interesting 
statement which originally appeared early in 1891: 

“In San Francisco it costs 8 mills to burn one 4-foot gas-jet 
for one hour, while with the storage battery, one 16-c. p. in- 
candescent lamp burning one hour consumes 54% mills’ worth of 
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gas as fuel in its production. If you burn fifty 4-foot gas-jets 
for two hours each night, you pay 80 cents for the light given, 
while, with the storage system, fifty 16-c. p. lamps are burned 
two hours at a cost of 55 cents for the gas and attendant ex- 
penses of generating your own electricity. If you wish to get an 
amount of gaslhight equivalent to the light of fifty “honest” 16- 
candle-power incandescent lamps, you must burn fifty 6-foot gas- 
jets, costing you $1.20 for two hours.” 


biterary. 


SOME SECRETS OF SUCCESS. 





There were just three passengers in that little Puil- 
man car that drew out from Salida, Colorado, over 
the narrow gauge road of the Rio Grande route, one 
October morning as 1 returned from the Columbian 
Exposition. One was a fussy old lady, with a liberal 
assortment of traveling bags, and a canary frightened 
half to death. She has now almost passed from mem- 
ory. The second,—a stalwart fellow in magnificent 
manhood and who appeared the personification of 
health, happiness, and prosperity—I can never forget. 
He told me neither his name nor his business; at first 
I thought him to be a journalist, probably because he 
resembled one I once knew. Later, I concluded I did 
not know anything about it. He certainly had every 
characteristic of a gentleman of refinement; it was 
evident that he had been successful in business, and 
he certainly made a lasting impression on the third 
passenger—myself. Men who travel in Pullmans 
would seldom become acquainted but for the “smok- 
er.” There was where we met, and soon engaged in 
conversation. As the morning wore on the common- 
place talk of the scenery, the weather, and other ordi- 
nary themes became desultory. Then the World's 
Fair was discussed, and in alluding to the gloomy 
outlook that existed during the first months of the Ex- 
position, I observed that Chicago had certainly met 
the emergency and had achieved a grand success from 
apparent failure. 

“(hicago,” he replied, “is a city evincing that deter- 
mination and energy which alone can make success 
from failures. But few cities are so endowed; and as 
with cities, so with men. How deplorable is the fact 
that the great bulk of humanity does not avail itself 
of those attributes, born in every man yet dormant in 
most of them, which dictate ways for the betterment 
of its condition. To my mind, if a man makes a fail- 
ure of his business or of his life, generally, he alone is 
responsible for it. This truth is an odious one to 
those in adversity, and though that responsibility be 
shirked and denied, it will still prevail directly or in- 
directly.” 

Recollections of the years of my own life that had 
no “ups,” but all “downs,” came before me, and I re- 
plied that I was not so sure of the truth of his state- 
ment as he appeared to be. 

“Have you ever thought of the question before?” he 
asked, to which IT answered that I had not. “Then,” 
he continued, “you have given the matter no mature 
deliberation, and your opinion is a superficial one. 
The doctrine, ‘Nothing succeeds like success,’ is 
preached daily, but what of the equal verity, ‘Nothing 
fails like failure. No sermon on that text has ever 
been read, yet every man will be bettered if he obeys 
the precepts of a thoughtful consideration of the ques- 
tion: ‘Why does success so often fail, and why does 
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failure so often succeed? Just think it over a mo- 
ment.” 

He arose and left the smoker, and I started to 
“think it over,’—but the moment bids fair to be my 
lifetime. When he returned, bringing fresh cigars, 
and after we had settled down to enjoy them, he asked 
rather abruptly—(this man was full of positive yet 
kindly abruptness): 

“What is your line of business?” 

“Electrician,” I replied. 

“Been successful in it?” 

‘Yes, reasonably so; at least I have no cause for 
complaint,” I answered. 

“Good,” he exclaimed. “I can talk with you from 
your own standpoint. I am not an electrician myself, 
but I have studied the science some, and I am inter- 
ested in an electric company of which a relative is 
manager. Through him I have learned that the elec- 
trical business is an extraordinary one in several re- 
gards. While the science of electricity is one of the 
most profound, requiring the highest quality of 
thought for its comprehension, yet it quickly fascina- 
ates the school boy who dabbles a bit, is extolled by 
admiring parents as a prodigy of electrical knowledge, 
becomes full of the belief that he knows it all, and 
starts in business by hanging out his little sign:— 


‘Electrical Engineer.’ 


“If he only knew the truth and was frank enough 
to publicly acknowledge it, he would append thereto 
the words: ‘And Sciologist’. 

“The electrical profession has a far greater propor- 
tion of smatterers in its ranks than any other. Why? 
Simply because it is the voungest of the great profes- 
sions, it is one of the most profound sciences, and its 
elementary principles are unfathomed by the layman; 
vet this layman, however shrewd and successful a 
business man he may be, becomes the first to heed the 
smattererms prate and reverence it is umwonted wis- 
dom. How many business men—laymen of course—- 
are there who know how electricity is generated in a 
dynamo. or who, if they consider the matter at all, 
would think otherwise than that electricity comes 
from the armature because of friction that must 
occur somewhere or other in the machine. Then some 
tvro comes along, and accidentally explains to his lay- 
man—this man of business successes and wealth— 
that eleetricity is generated in a dynamo, not by friec- 
tion, but bv the cutting of magnetic lines of force by 
the wire of the armature. and the tyro at once be- 
comes an electrical expert, in the estimation of the lay- 
man. Ordinary business men utterly fail to realize that 
the words tvro and adept are not synonymous. In fact, 
there is some warrant for maintaining that busi- 
ness men as a class believe that either one or both of 
two things exists in reference to electricity: first, that 
one who knows anything about it knows all about it; 
and second. that it is virtually impossible to be seri- 
ously swindled in manv classes of electrical work. No 
one will demur to the first statement; if the second is 
incorrect, why is it that business men in making con- 
tracts for electric installations will almost invariably 
set aside their usual conservatism, and agree to bruv 
somethine. the ouality, quantity and value of which 
they are incapable of estimating? The business man 
nuts his monev into a chimerical primary battery pro- 
ject. because the inventor says the scheme will yield 
such tremendous wealth that it would be fatal to en- 
trust the secret to others, who might steal the idea. 
The investor accents the reasoning, and the inventor 
accepts the cash; the investor finds primary batteries 
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to be delusive, and the inventor seeks pastures and in- 
vestors new. Each have profited,—the one in experi- 
ence, the other basely. A building is erected, and the 
owner, through his architect, pays for a certain quan- 
tity of wire to be placed therein. The contractor does 
the work, the lights burn satisfactorily, (so far as the 
owner or architect can judge,) and the work is accept- 
ed; yet perhaps the contractor has placed only 
one-half the quantity of the wire specified. Here, 
then, the owner contracts to buy something of which 
he can estimate neither the quality, quantity or value, 
and he pays well for something he does not get. The 
merchant who buys goods in that manner will become 
insolvent. In fact, | can at present recall but one 
business in which such a commercial transaction as 
that is not only possible but is actually prevalent, and 
that is in the electrical business. Now you are an 
electrician. Do you not know that to be a fact?” 

“Yes, that is so,” I replied. 

The lecturer (he seemed to me to be nothing less) 
appeared to be thoroughly warmed up to the subject, 
and at once continued: 

“These points, though somewhat irrelevant, have 
been discussed thus fully, to bring out the fact that 
the abtruse or hidden relations existing between the 
electrical industry and other branches of business are 
unwholesome in this regard, because of the ease with 
which imposition may be practiced upon the untech- 
nical mind. I have always regarded it as a compara- 
tively simple matter for an electrician, whatever be 
his skill or ability, to flourish for a time, provided he 


. has a reasonable stock of loquacity and want of prin- 


ciple in his character. This feature has proven the 
pitfall that has ensnared many and will ensnare more. 
An easy road to success is yearned for as earnestly as 
physical comfort is desired, and too many fail to ap- 
preciate the distinction between momentary success 
dishonorably attained, and permanent or true suc- 
cess. The last named may be accomplished only by 
long and untiring application. Momentary success is 
like the road to perdition—easy to find,—but it is 
ofttimes the forerunner of permanent failure. It is 
then that success fails to succeed and failure succeeds 
in failing.” 

He stopped to relight his cigar, while I began to 
realize that I did not exactly relish the tone of his ob- 
servations, which appeared to me as serious and per- 
haps unwarranted reflections upon my own profession. 
And yet I could not then determine upon just those 
points wherein I differed from him. I said that he sure- 
ly did not mean that his remarks were confined to the 
electrical business, and that I was constrained to 
criticise his making my own industry appear as a field 
wherein dishonorable practices might flourish. 

“But, sir, they do not flourish in your profession, at 
best, the suecess they achieve is but temporary.” 

“How, then,” I interrupted, “is it about the real 
successes ?” 

“The first stepping-stone to true success is honora- 
ble dealing. He who is in adversity can ill afford to 
make an enemy, much less to lose a friend; and honor 
cements good will with all. Honor is a priceless attri- 
bute, that when lost is irrevocable. Like patience, it 
is sometimes bitter, but the fruit is sweet. The man 
who strives to be successful can not know dishonor; 
he must be fair to all, and win the esteem of every 
man. Some men are incapable of making friends, or, 
having had friends thrust upon them, find it impossi- 
ble to retain them. No one is so insignificant that his 
good will can be scorned, for in the good will of his 
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fellow workers will the asipring electrician find the 
second stepping-stone of the stairs of prosperity. 
Honor and the ability to cultivate good will or to 
make friends are God’s own gifts to every human be- 
ing, and pitiable indeed is the one who has had both 
these attributes blunted in his rearing. With these 
steps surmounted, the necessity for thoroughness 
then becomes apparent. A line well learned is better 
than a volume garbled. Let the information you have 
be of excellent quality rather than of promiscous 
quantity, and if you know but little, satisfy yourself 
that you know that little well. If you reap a particu- 
lar experience that is of general interest to those in 
the business, discuss it freely and without reservation. 
If you are inclined to be selfish, and feel that your ex- 
perience is your property, and that therefore you will 
keep it yourself, you may be assured that you do not 
know much if you fear you will tell it all. If you 
know anything let the world know it, and the world 
will then know you. Superficial knowledge like thin 
ice will support no man, and the fool who ventures 
thereon and breaks through will find that he can not 
long be buoyed up by false pretenses. He who as- 
sumes to be that which he is not is guilty of hypocrisy, 
which, when discovered is abhorred. 

“You have by this time realized that in my opinion 
the two great attributes of success in the electrical 
business are honor and thoroughness, the last of 
which is but another name for capability. Diplomacy, 
too, must not be overlooked. It is very essential to 
success, and to accomplish it, it is well to bear in 
mind the old precept: ‘Pardon another often, thyself 
never. Often failure is itself a success, because of the 
wholesome experince it teaches; and as night brings 
out the stars, so an electrician’s worth is gauged by 
his ability to surmount oft-repeated failure.” 

Here, the train entered the Black Canyon of the 
Gunnison; but as we rode out in the observation car, 
even amid the wild and almost weird grandeur of that 
rugged scenery, there yet remained uppermost in my 
mind the opinions I had heard, and which I have here 
recorded. If, my fellow electrician, you find that with 
you “Failure succeeds and success fails,” perchance 
the conversation which occurred in the smoker of that 
little narrow-gauge Pullman may tell you why. 





“WORTHY OF SERIOUS REFLECTION.” 


. 


“The Telephone,” of Chicago, prints in full the edi- 
torial on “The Berliner Consolation” appearing in 
these columns in the issue for June last, observing: 

“The Journal of Electricity is the most prominent 
electrical newspaper west of Chicago, and its com- 
ments are worthy of serious reflection.” 





“A HOWLING SUCCESS.” 


“The description of our plant in the Bakersfield 
Edition of the Journal of Electricity is a ‘howling 
success, ” writes Mr. C. N. Beal, secretary and treas- 
urer of the Power Development Company, “and we are 
very much pleased therewith. So far as the writer's 
knowledge goes, none of the transmission plants in. 
America, with the possible exception of Cassier’s ar- 
ticle on Niagara, have been so fully and clearly de- 
scribed. The article seems to do the plant full justice 
in every way and to reflect great credit upon the Jour- 
nal and its genial editor.” 
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° ° est months in the year, making, an average cost for 
[Wumination fuel of say $120.00 per month. Thus the operating ex- 


MUNICIPAL OWNERSHIP IN SANTA CLARA. 


By EDWARD A. QUINN. 


From an engineering standpoint the municipal 
plant known as the Santa Clara, Cal., Water & Light 
Works is not out of the ordinary, but from the stand- 
point of economy in municipal affairs, some of the 
larger cities could doubtless take a lesson from 
“sleepy Santa Clara.” Unlike most municipal under- 
takings, this plant is run in the interest of the town. 
and not in the interest of politics. Politics did not en- 
ter in the affairs of the plant for it was undertaken, 
built and is operated as a business proposition; and so 
far it has fulfilled all expectations. 

Previous to the erection of the water-works, Santa 
Clara was supplied with water and light from San 
Jose, but this service proved very unsatisfactory, and 
for a long time the advisability of erecting a water 
plant was discussed. Finally it was decided to issue 
bonds to the amount of $60,000.00, and to apply this 
money to the erection of a water and light plant. The 
water plant was completed at a cost of $56,000.00, and 
the are light system at a cost of $9,500.00. 

The water flows to a cistern from artisian wells, 250 
and 400 ft. deep and from there it is pumped by two 12 
x18} by 12x10 duplex pumps to tanks having a capac- 
ity of 180,000 gals. These tanks are situated on an iron 
tower 80 feet high, which gives a pressure of 40 Ibs. in 
the mains, which are 17 miles in length. The pipe con- 
nections to the tanks are so arranged that in case of 
fire, the tanks are shut off, the water pumped directly 
into the mains at a pressure of 80 Ibs. In summer the 
daily consumption of water averages 600,000 gallons; 
in winter a little over one third of this amount. 

The steam plant is duplicate, consisting of two 60 
horse power tubular boilers, two duplex feed pumps, 
and a complete duplex system of steam piping. The 
engine is 60 horse power Corliss engine, and the dyna- 
mo a 50 lamp 2000 candle power, arc machine. 

Now a word as to the advantage the plant has 
bronght Santa Clara. Formerly, the town paid 15 
cents per 1000 gallons for water used for public pur- 
poses, which amounted, during the summer months, 
to about 3000 gals. per month. When a fire took place, 
the firemen were always handicapped by a lack of 
water, the pressure on the mains being too low to be of 
any account. Now that the city plant is in operation 
about twice the amount of street sprinkling is done; 
the pressure on the mains is double and when a fire 
breaks out, the pumps are running almost before the 
fire bells cease ringing. 

Where formerly the town was lighted by 22 arc 
lights, burning on moonlight schedule, and extin- 
guished at 1 a. m., at a monthly cost of $222.00, there 
are now in use 438 arc lights and several more are to be 
added. 

The revenue derived from the water consumers 
amounts to $700.00 a month. The expenses for oper- 
ating the plant, for the month of June, for instance, 
aggregated $370.00; this for the month of heaviest 
duty when the pumps are run 18 hours a day; and as 
during the winter months the pumps are operated but 
six hours, the expense for fuel is considerably: less. 
During December 1896, there was consumed 35 cords 
of redwood slabs at a cost of $2.15 per cord, or $75.25 
for the month: and during last June there were used 
74 cords, costing $159.10 for fuel for one of the hard- 


penses average very close to $300.00 per month, leav- 
ing a monthly balance of $400.00 to be applied to in- 
terest, cancelling bonds, and the depreciation of the 
plant in ‘general. 

The plant is therefore more than self-supporting; 
and the money which was formerly paid from the tax- 
collections and went to San Jose, may now be applied 
to town improvements. 

The bonds are 5 per cent, payable semi-annually; 
three bonds of $500.00 each, to be cancelled every 
year; and as the years pass and the interest decreases, 
year, thus reducing the interest by $75.00 per year; 
and as the years pass and the interest decreases, the 
net profits of the plant increase, and will thereby al- 
low for depreciation. 





HIGH POTENTIAL TESTING TRANSFORMER. 

It is a well known fact that electrical apparatus 
may show high insulation resistance when tested in 
the usual manner at low voltage and yet may be easily 
damaged by the application of a few thousand volts 
potential. A thin film of air will show almost infinite 
resistance when measured with a galvanic meter, but 
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A TEN-THOUSAND VOLT ‘l'ESTING ‘1 RANSFORMER. 


it offers practically no resistance to the path of a high 
tension current. For this reason when determining 
the security of apparatus, such as the secondary of a 
lighting transformer, against high potential charges 
from the primary circuit, it becomes necessary to test 
by the direct application of high potential across the 
insulation to be measured. For this purpose the Gen- 
eral Electric Company has developed the 10,000 voli 
High Potential Testing Transformer, which consists 
of a small transformer wound on a rectangular core 
similar in construction to that of the “Type H.” The 
low tension circuit is wound on one branch of the core 


























September, 1897] 


and on the other branch the primary coils are placed. 
There are four primary coils, each wound and insu- 
lated independently, the four coils being assembled 
on a sleeve of heavy insulating material. After as- 
sembling, each transformer is tested to a maximuin 
strain of 35,000 volts between the high and low poten- 
tial windings, thus insuring safety from accident. By 
means of a porcelain series multiple connection board 
the apparatus can be used on either 52 or 104 volt cir- 
cuits. The transformer itself is immersed in oil. 

On the top of the apparatus is a box with a glass 
window, enclosing a micrometer spark gap arranged 
as a shunt across the high potential terminals. This 
box or cover carries four long contact studs fitting 
into sockets in the transformer box. The lifting of 
this cover for the purpose of adjusting the spark gap 
entirely disconnects the spark gap from the high po- 
tential circuits. On one side of the transformer case 
are six terminals, two for the main circuit, two for 
the adjusting rheostat, in series with the low poten- 
tial circuit, and two small terminals providing con- 
nections for a volt-moter permanently across the low 
potential circuit of the transformer. The transformer 
‘ase is mahogany, the trimmings of nickled brass and 
polished hard rubber. The case is provided with two 
handles for transportation, also with a stop cock for 
drawing off the oil when necessary. Provision is 
nade for readily polishing and re-adjusting the points 
of the spark gap. 

When using the apparatus the spark gap is first set 
to discharge at the limit of voltage desired, readily 
done either by the use of a calibration curve, or by a 
volt meter on the low potential circuit, the ratio of 
transformation being known. Having adjusted the 
spark gap, the apparatus under test is connected to 
the high potential terminals onthe spark gap base and 
the potential again brought up to the amount desired 
and held as long as necessary. The apparatus under 
test is thus connected in multiple with the spark gap, 
and the accidental application of higher voltage than 
was intended will surely result in the formation of an 
are cross the spark gap short circuiting the apparatus 
under test and protecting it from damage. The trans- 
former is designed to run on either 80 or 185 cycle 
circuits and to deliver up to 10,000 volts at a normal 
current of .05 ampere in the high potential circuit. 
This, can, howevr, be exceeded for shorter periods. 

The rheostat used to control the voltage on the low 
potential side may be of any convenient type. A 
small rheostat of portable form for this purpose has 
also been developed by the General Electric Company. 
This consists of a vertical tube and stand with a fixed 
contact plate at the bottom and another plate at- 
tached to a sliding rod, the rheostat being filled with 
water to which a small quantity of salt or soda has 
been added. 

In the opinion of the engineer of one of the most im- 
portant electric companies in New York State “the 
Testing Transformer” has already proved of great 
value in testing samples of cable and in testing arc 
switches for use on our new iron poles. There are so 
many practical tests in which it can be used that it is 
difficult to say in which direction it is most useful, as 
with a sufficiently sensitive meter it could be used 
to determine the static capacity of a short length of 
cable at the exact periodicity used in practice. But 
the breakdown tests of insulation in all kinds of appar- 
ratus are evidently the most common problems to be 
met in practical work, and for that alone it is most 
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THE USE AND ABUSE OF TRANSFORMERS —III. 


(Continued from page 104.) 


It would hardly do to venture to supply houses wired for 40 
lights with transformers for less than 30 Ughts, and this is about 
the size which would ordinarily be installed. This means that 
for the 4,000 total lights there would have to be employed 3,000 
lights capacity in transformers. Suppose, however, we divide 
these 100 houses into five groups, each containing 20 houses. It 
is simply out of the question that all the lights in all the houses 
should be burning simultaneously. The total number of lights 
burning, which has to be provided for, is therefore, less in the 20 
houses taken together than in the 20 houses taken separately, 
and as a matter of fact while there are 800 lights installed in the 
20 houses, a 400 light transformer would be ample to suppiy 
them with the same margin of capacity as regards overloading 
possessed by the smalier transformers. 

Thus for the total lead of 4,000 lights installed there would be 
required but 2,000 lights capacity in large 400 light transformers, 
as against 3,000 lights capacity in 30 light transformers of rela- 
tively higher cost. Now 3,000 lights capacity in 30 light units 
would cost, as per our curve, something over $3,000, while the 460 
light transformers would cost not much over $1,200. In using 
the latter there would then be a saving in first cost of something 
like $1,800; higher efficiency at full load of transformers, and at 
all other loads, therefore lessened cost of operation, and finally 
for the same loss in copper, decidedly better regulation, since not 
only do the transformers improve in regulation as the size in- 
creases, as shown heretofore, but the variations in load en- 
countered in working 20 houses from a single transformer, are 
much less than those made in working the same 20 houses 
individually. 

We will lay down as the first law of the economical use of 
transformers—That the number of units should be reduced as 
far as the distribution of service permits. 

It will pay to carry this reduction much further than the usual 
practice. Most alternating plants have been, and many of them 
still are, great sinners in the use of unnecessarily small units. 
The law just laid down is evidently not for the immediate inter- 
est of the transformer manufacturer, who naturally would like 
to sell as many transformers as possible, but its tendency is to 
further good alternating practice, to extend the use of trans- 
formers far beyond anything we at present know, and to, there- 
fore, increase the total amount of transformer distribution, so 
that here as elsewhere ‘‘Honesty is the best policy.” If it tends 
to the improvement of practice, to the establishment of new 
plants, and to the conversion of unprofitable plants into paying 
ones, it eventually is a direct advantage not only to the user of 
transformers, but to the maker. 

Granting the use of comparatively large transformers for 
alternating distribution, one must still recognize the fact that 
occasionally small transformers will have to be used in isolated 
spots, and during the process of extension. It is, however, unde- 
sirable to install a large number of small transformers which will 
soon be put out of use, except in so far as they can be trans- 
ferred to other spheres of usefulness. The larger the transform- 
ers which can be put to this purpose, the better the general ser- 
vice of the plant. In this connection it is worth while noting thut 
the use of Type H transformers enables the Station Manager to 
employ for this special service, without loss of efficiency, larg:r 
transformers than have heretofore been economically available 
for the work. This means that during the process of ext nsion. 
transformers of such size can be employed as will afterwards b° 
useful additions to the system as part of the general distribution. 

For example, averaging the claims for efficiency made by five 
principal transformer manufacturers (excluding the General 
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Electric Company), the efficiency at full load of ai 1,500 watt 
transfermer comes to 95.2 per cent,—the efficiency of the corres- 
ponding Type H transformer being 95.9 per cent. 

If, however, transformers are to be used for the purposes men- 
tioned, one can obtain from a 6,000 watt Type H transformer, at 
one-quarter load, an efficiency of 95.4 per cent. In other words, 
a given load of lamps can be served more efficiently from a 6,000 
watt Type H transformer at one-quarter load than from the or- 
dinary good commercial transformers of 1,500 watts capacity. 
worked at full load. A 3,000 watt Type H transformer at half 
load has an efliciency of 96.5 per cent, which is relatively even 
better, so that for extensive and special service it is no longer 
necessary to use very small transformers, as equally good results 
can be obtained from Type H transformers of a size which can 
afterwards be useful, worked temporarily at partial load. 

We may, therefore, set down as a corollary to the law of dis- 
tribution just set forth—That where transformers of moderate 
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under equal conditions of loss, but even these pressures are much 
lower than are habitually used for direct current distribution, 
and an adherence to them at the present time simply means addi- 
tional cost for copper whenever a proper distribution is to be 
attempted, without any compensating advantages. 

At the present time, incandescent lamps can be obtained for 
115 volts in every respect equal to those made for 100 to 104 volts. 
Indeed the vast majority of large Central Stations, operated by 
eontinuous currents, employ lamps of these fairly high voltages. 
A secondary distribution at 115 volts takes 25 per cent less copper 
than a similar distribution worked out for 100 volts, and the 
latter has no compensating advantages whatsoever. To employ 
the lower voltage means simply to throw away 25 per cent of the 
cost of copper for secondary distribution. 

The tendency in all thoroughly modern plants is to the use of 
the same voltages for secondary distribution as are customarily 
employed in continuous current plants. Recognizing this condi- 
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size must be used, it is economically desirable to employ such sizes 
as can be advantageously employed on the general system after 
their temporary use has been fulfilled. 

If alternating distribution is accomplished by the use of large 
transformers, and therefore comparatively long secondaries, we 
must recognize the great commercial value of employing fairly 
high secondary voltages. In the early progress of the art, 50 and 
52 volts were the pressures commonly used at the lamps on alter- 
nating systems. There was at the time a reason for this in that 
the regulation of many of the early alternating plants was so bad 
that high voltage lamps of decent efficiency rapidly broke down. 

Fifty volts for modern distribution is absurd, as it enforces 
either a very large expenditure for secondary wiring or the use of 
small transformers. More recently, circuits of 100 and 104 volts 
have been freely used. This, of course, is better, as the amount 
of copper necessary for the secondaries is reduced to one-fourth 


tion, the Type H transformers are regularly built for secondary 
pressures of 115 volts, as well as for the pressures of 100 to 104 
volts, used in the old-fashioned plants. The result of this pro- 
cedure is a marked saving in copper in the secondary distribution 
without employing special transformers. The Type H trans- 
former is the only commercial transformer regularly manufac- 
tured for these high secondary voltages. 

We may, therefore, lay down as a second law in the proper use 
of transformers—That in employing a secondary system of distri- 
bution, the pressure on it should be commensurate with that 
customarily used on continuous current distribution. 

The use of large transformers and long secondaries, however, 
is useful in ways not yet pointed out, as the regulation in these 
large transformers is vastly better than is found on the house 
to house transformers. Furthermore, and this fact is of great 
importance, the lond on these large transformers can be kept 
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much more uniform than on the small transformers, so that the 
regulation is relatively better than the actual characteristics of 
the transformer would indicate, even after we allow them due 
loss in the long secondaries, and inasmuch as the load from 
transformer to transformer, and in each individual tranformer, 


is fairly uniform, when large transformer units are employed it 
hecomes possible to over-compound the generators in such wise 
as to partially compensate for the losses in the transformers and 
the secondaries and hold the voltage still more uniform at the 
lamps. 

In many cases this may be done by simply over-compounding 
the generator, and where the transformer units are comparative- 
ly few, special feeder rguiation for the transformers can be em- 
ployed without difficulty. The station equipment will thereby ap- 
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good regulation obtained by the intelligent use of the best mod- 
ern transformers, it becomes entirely feasible to use lamps re- 
quiring but a trifle over three watts per candle. In other words, 


it is possible to save something like 20 per cent of the energy 
which would otherwise be required to produce a given candle- 
power at the lamps. In all lighting which is done by contract, 
this means a very material saving in station expenses, and even 
when lighting is done strictly by meter at a uniform charge per 
kilowatt hour, which is rot, however, generally customary, the 
improved service given by these high efficiency lamps is such as 
to render them of commercial importance to the station man.- 
ger, even if no direct saving were obtained from their use. 

The third law which may be laid down for the economical run- 
ning of alternating stations is—That the secondary system should 
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proximate in its functions, the station equipment of a continu- 
ous current station, and by this means the pressure at the lamps 
may be held closely uniform—-as uniform indeed as is the custom 
in continuous current stations. 

When house to house distribution with small transformers is 
employed, this close regulation of the voltage at the lamps be- 
comes impossible. Witah a large modern station laid out in ac- 
cordance with the principles herein set forth, it is entirely foas- 
ible to run at as uniform a voltage as can be found in any ex- 
isting plant of any kind, and this in turn renders it possible to 
employ high efficiency lamps with entire success. 

The average lamp used on an alternating System requires much 
more, nearly four watts per candle, than three, whereas, with 
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have as good regulation as can be obtained, in order that the best 
lamps may be used and that there may be no need of sacrificing 
quality in the lamp to the exigencies of bad regulation. 

All Type H transformers except the smaller sizes, are wound 
for a three-wire secondary distribution at either 104 or 208 volts, 
or 115 or 230 volts. 

Often where customers are scattered, the only practical way 
to reach a sufficient number of lamps frem one transformer is to 
use a three-wire secondary circuit, thus making the seeondary 
voltage 200 volts or over. This practice will not only increase 
the efficiency of a plant, but will often reduce first cost. For 
example suppose we have a 30 k. w. transformer installed and 
are supplying several large customers near by and a customer for 
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25 lights 500 feet away. If we run a three-wire circuit from 
this transformer to operate these 25 lamps, allowing only 1 per 
cent drop, it will cost about $8.00 less than to install a separate 
transformer for the 25 lights; this because 25 light capacity con- 
sidered as a part of a 30 k.w. transformer costs so much less than 
the same capacity in a small transformer. 

In the business centers of a city of town, it often pays to run 
a three-wire secondary and work with suitable transformers feed- 
ing inte it at various points. By using 115 volt lamps on such a 
three-wire system and placing the individual transformer near 
the points of heavy load, the units can usually be of large size 
and few in number. 


Part iii 
RESULTS OBTAINABLE BY EXCHANGING BAD METH- 
ODS FOR GOOD. 
To fully appreciate the difference between good and bad trans- 
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to assume that it is fully loaded for five hours and not loaded at 
all for nineteen hours. This is a condition rather more favor- 
able than that usuaily met, so that the arguments for economy 
based on this data are doubly strong. 

To show the great difference which low core loss makes in the 
all-day efficiency of a transformer, and consequently the econ- 
omy of its use, nothing can be more forcible than to compare the 
Type H transformers, having extremely low core loss, with the 
set of transformers tested under the direction of Prof. Jackson 
and before referred to. The tables in his tests, which have been 
published elsewhere,* show a complete series of transformer tests, 
which include tests on various*sizes of Type H_ transformers. 
Not enly is the efficiency of th 1,000 watt Type H transformer 
greater for all day service than that of any its competitors, even 
those of more than double its capacity, but its performance both 
at 125 cycles and 60 cycles bears the same marked superiority. 

Now the difference in cost of producing light by the use of first 
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formers, properly and improperly used, we shall have to recur to 
the question of average load. 

Of course, it is understood that a transformer, in a house to 
house distribution is rarely worked at full load for any consider- 
able proportion of the time. While the transformer may work 
fairly efficiently for a short time, during the greater part of the 
day it has absolutely no load or is only slightly loaded. Its all- 
day efficiency, therefore, is very different from its normal full 
load efficiency, and this difference is vested in the matter of econ- 
omy of operation. 

It is usual in computing the all-day efficiency of a transformer, 





class transformers is most material. For example, we may 
compare the 1,000 watt Type H transformer with transformer 
No. 4 of the table, which has 50 per cent greater capacity. Sup- 
pose we have 3,000 lights connected and serve them by the use 
of 100 of the No. 4 transformers of Prof. Jackson’s table, the 
frequency being 125 cycles. The core loss plus the copper loss 
of these transformers when fully loaded, is 95.7 watts, and the 
core loss alone is 50.5 watts. This means that the 100 No. 4 
transformers when running under no load demand a steady out- 


* Bulletin of the University of Wisconsin. 
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put of about 5 kilowatts. This core loss goes on irrespective of 
load, and in a station operating 24 hours per day the total yearly 
loss amounts to 43,800 kilowatt hours. Assuming the cost of put- 
ting current into the transformer to be 2 cents per kilowatt hour, 
which is lower than generally found, there is a steady charge of 
#876 per year due to transformer core loss alone—$8.76 for each 
transformer in use. 

Suppose now, the same service were accomplished by Type H 
transformers of 1,500 watts capacity; the core loss of the trans- 
former of this size, 125 cycles, is 27 watts. The total core loss 
on the 100 transformers necessary would then be 2,700 watts as 
against 5,000 with the former arrangement. The annual cost of 
the waste energy on the Type H transformers would be $473, 
leaving a balance of $403—$4.03 per year in favor of each Type 
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ation of a station will increase the difference in 
Type H. transformer. 

In many alternating stations the cost of energy put on the 
lines is at least double that given, raising the yearly saving in 
favor of each Type H transformer to $8.06. In a case of this 
kind it would unquestionably pay to immediately sell the old 
transformers for what they would bring, or even to scrap them 
rather than to run them, since new transformers would very 
rapid!y pay for themselves, and thereafter yield a large net in- 


favor of the 


come 

It should be borne in mind that it is not unusual to tind the 
core loss of transformers increasing after long continued use. 
which still further exaggerates the difference trans- 
formers having low initial core loss and transformers having 
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H transformer in service. This saving is clear gain, annualiy 
charged against the difference in first cost of the transformers, 
which leaves still a large margin in favor of buying the best 
transformer in the first place. A few years of service in fact, 
at this rate of saving, which is under-estimated rather than over- 
estimated, would pay for the new transformers, and in a great 
Many cases the very best thing that can be done in the interest 
of economy is to scrap all uneconomical transformers and put in 
new and efficient ones. 
is worth noting that the 1,500 watt Type H transformer has a 


regulation of 2.62 per cent against 3.5 per cent on transformer 
No. 4, se that not only will it furnish lights more cheaply but wil! 


Aside from the mere saving in energy it 


furnish on the average better lights and ensure longer life of the 
lamps. High cost of fuel or any lack of economy in the oper- 
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high initial core loss. not forget, too, 


creased increased 
selling capacity in the station. 

The earlier makes of transformers, of which many are still in 
use do not compare favorably with the best of modern makes. 
As an example of this we may take the 1,500 watt Type E 
transformer manufactured by the Thomson-Houston Company, 
which, in its day, was as good as any other made at the same 
period. This transformer shows core losses as high as 100 watts. 
This figure is common in early transformers of all makes. Its 
meaning is easy to appreciate—100 such transformers shown, «as 
in the previous example, would call for a steady output of 10 
kilowatts, costing at the lowest figure, $17.52 
former per year—subtracting from this the $4.75 charged against 
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the 1,500 watt Type H transformer, there is a saving of $12.79 
on each transformer per year to be secured by replacing the oid 
with the new. At 4 cents per kilowatt hour, which is not 
exceptional, this difference would rise to $25.58 annual saving 
on each transformer. This would pay for the new transformers 
in a little over a year, and thereafter net an annual saving cf 
more than three-quarters the total cost of the transformers need- 
ed for the plant. 

Under these circumstances there is little excuse for keeping 
old and poor transformers in service any longer than the time it 
takes to scrap them and get new ones. It must be remembered 
too, that in purchasing new transformers, we not only lessen the 
cost of operation but also lessen the cost of maintenance. 

From what has already been said of the structural character- 
istics of the Type H transformers it is clear enough that repairs 
and depreciation on them will be much lower than anything here- 
tofore found in transformer practice. In addition to this, these 
transformers run much cooler than is usual with transformers of 
other types, and consequentiy from this cause are far less liabie 
to deterioration. In them, as compared with others, the copper 
and the iron have changed places, so that the copper, in which 
most of the heat is generated, has the best chance of getting 
rid of it. 

To emphasize the saving due to the use of good transformers, 
we can do nothing better than to give the actual test of a station 
in which old transformers were in use, and ‘compare these 
known results with those which can be obtained by modern 
transformers, and the use of secondary mains. 

The station in question is typical of many which were installed] 
in the early days of alternating lighting, and it is not unusval 
to find its like even now. It operates 150 transformers, having 
an aggregate output of 190,000 watts. They are mostly lightly 
loaded, and made up of three different patterns of transformers 
in the following sizes: : 

Ten 200 watt; Fifty-eight 600 watt; Bighteen 900 watt; Pwenty- 
tive 1,000 watt: Twelve; 1,500 watt; Seventeen 2,500 watt; Eight 
4,500 watt; and Two 7,500 watt. 

It should be- noted that the average capacity of the transform- 
ers is a little over 1,200 watts, and that 123 of the 150 transform- 
watts output. The observed no load loss in this station was 11,- 
400 watts, of which about 10,000 watts should be charged up to 
iransformer core loss, the rest being divided among 
small sources of loss. 

This station embodies the three unfavorable conditions of 
small general load, small transformers, and transformers having 
relatively high core loss. At 4 cents per kilowatt hour the an- 
nual cost of this waste energy would be about $3,500. This am- 
ounts to over $23 per transformer installed. The total core loss 
is nearly 5 per cent of the total output of the transformers, and 
consequently probably less than 20 per cent of the mean output 
of the station. 

Now let us see what can be done by the use of modern trans- 
formers properly installed, toward eutting down this very exces- 
sive less of energy and converting a probable deficit into a sur- 
plus. We may retain the house to house distribution and simply 
change the old and poor transformers for modern and good ones, 
making only such changes in sizes as are found necessary. To 
this end, we will replace the 123 transformers of less than 1,500 
watts output by new 1,500 watt transformers, combining the 
smaller ones as advantageously as possible to accommodate the 
new sizes. The total output of these 123 transformers is 97,000 
watts. We should require to replace them about sixty 1,500 
watt transformers, of which the total core loss, assuming Type 
H transformers are used, would be about 1,550 watts. This 
leaves seventeen 2,500 watt transformers to replace by modern 
transformers of the same size, the core loss of which will be 
610 watts. The larger sizes, eight 4,500 watt and two 7,500 watt 
we will replace by transformers of the same sizes. The loss due 
to the 4,500 watt transformers would be 396 watts, that due to 
the 7,500 watt transformers would be 106 watts, making a total 
core loss under the improved conditions of 2,712 watts. The 
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change has therefore resulted in an annual saving of $2,550 
against which to charge the interest and depreciation of the new 
transformers. 

This is evidently a winning game, and in a very short time the 
installation with its improved efficiency and lessened depreciation 
will pay the expense of installing and thereafter turn a handsome 
balance into the treasury of the operating company. 

Of course if the plant is in operation only 12 hours per day 
instead of 24, the constant losses would be reduced one-half in 
cost, but even under these conditions, a handsome balance is left 
to pay for discarding the old apparatus and putting in the new. 

By the use of still larger units, and fewer of them, in other 
words, by lengthening the secondaries, and throug* the compact 
part of the district served, using small mains, the waste energy 
may still further be considerably reduced. For example, the load 
in question could be readily handled by the use of five transform- 
ers of 15,000 watts and eight of 5,000 watts, with fifteen of 2,500 
watts to serve the outlying districts. 

The aggregate cost of this installation would be very consid- 
erably less than if the house to house distribution were main- 
tained, because the aggregate capacity of the transformers with 
this massing of load, would have to be only a very little over 150,- 
000 watts, or possibly, even less. In addition, the size of the 
transformers would be increased, thereby lessening the cost per 
unit of output. The core loss, under these improved conditions, 
would aggregate only 1,632 watts, raising the annual saving, for 
24 hour run, to about $2,900. 

Savings like these often mean the conversion of a plant which 
does not pay, inte a good investment, and much of the unsatisfac- 
tory financial results which have been only too common among 
alternating current lighting plants of moderate size, has been due 
to the reckless use of small and poor transformers. 

In plants constituted like the one just described, care in select- 
ing and installing the transformers is especially valuable on ac- 
count of the relatively high cost of power and the need for 10- 
stalling a larger distributing system than would be necessary for 
the same service in a larger plant. In new plants the use of poor 
transformers is simply financial suicide. 





[ndustrial 


In Responding to Advertisements in this Publication, please 
mention “The Journal of Electricity.” 


A WORD ABOUT INSULATION. 


The pecuniary advantages which will be derived by 
executing the workmanship called for in electrical 
contracts so that every requisite to absolute safety, 
permanance and reliability shall be perfectly satisfied, 
will not be overlooked by any wide-awake contractor. 
The art of electric installation is no longer in its in- 
fancy. It is well developed and mature and in these 
days it augurs incompetence in a man to place a piece 
of work that can possibly become a source of danger. 
More pointed still is the fact that if the truth were 
only know, the inexpensive application of a little P & 
B Electrical Compound at the proper place would for- 
ever cure four-fifths of the ills to which electric install- 
ation is heir. 

To put another statement into the proverbial nut- 
shell that should now be filled with succinct truisms, P 
& B paint is as essential to permanence and insulation 
in electric construction as is copper wire to conduc- 
tivity. Electricians might use iron wire, but they 
don’t. It’s cheaper and if there were no copper in the 
world, iron could be used. But there is copper in the 
world, plenty of it, and it forms a conductor as far 
superior to iron as is P & B to the host of imitations of 
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that worthy commodity. Copper wire bears the rela- 
tion to P. & B. compound that conductivity does to 
resistance. One is the reciprocal of the other and con- 
sistency alone demands that if electrical contractors 
find it advisible to use copper in order to attain the 
highest conductivity, they must also use P. & B. to 
effect the greatest possible insulation resistance, or 
they will not have taken the surest safeguard against 
circuit breakdowns. 

This is a day of specialists, the most worthy of 
which are those pioneers who early recognizing a need, 
have labored long and assiduously in creating a pro- 
duct to satisfy that need. Paradoxial as it may seem 
it is oft times incumbent on the pioneer to create a 
demand for his necessity, and when he finally sue- 
ceeds, those benefitted by his efforts rub their eyes, 
wonder at their own short sightedness, and then re- 
ward him with handsome patronage. The progress of 
the age too unfolds new and countless applications for 
his product, and that which first was but an idea de- 
velops into a deftly woven story, intricate in plot and 
of exceptional virtue. 

This recites in metaphor the history and present 
condition of the Paraffine Paint Company. The elec- 
trical fraternity of the Pacific Coast uses thousands of 
gallons of P. & B., yet little do they know that that 
staunchest guarantee of permanence in electrical con- 
struction was not only invented in California, but can 
only be made from a product of the Golden State. 
True to the precepts of the old 49-ers, P. & B. stands 
ready to meet every condition and to survive every 
hardship. It is simply invulnerable, whether it guards 
against the untiring efforts of acids, alkalies or other 
chemical agents, or the unrelenting action of time and 
the elements, or the insinuating ravages of electroly- 
sis, or the persisteat gnawing of beetles, rats and mice, 
or the hunger of the aqueous toredo. 

In brief, if you meet with any condition that calls 
for an extraordinarily careful installation, use P. & B. 
Electrical Compound. - 





SELF STARTING SINGLE PHASE A. C. MOTORS. 


By W. W. BRIGGS. 


To the electrical engineer and designer the produc- 
tion of a commercially successful single phase alternat- 
ing current motor which would start under full load, 
has been a problem of great difficulty. A year ago the 
Fort Wayne Electric Corporation placed on the market 
a motor which meets these requirements, namely—To 
operate on the ordinary single phase circuit; to start 
uder full load; to be efficient; and last, but not least, 
to be so simple that when placed in the hands of the 
novice there shall be no difficulty in his being able to 
get good and continuous service from them. 

By referring to the accompanying diagram which 
shows the connections for the wireman in installing, it 
will be at once apparent that the wiring for this mo- 
tor is perfectly simple and the same as wiring for any 
two wire service. The main leads from the transform- 
er connect directly to the binding post at A and A, 
without the use of the rheostat or starting devices, as 
the self induction of the motor is sufficient to choke 
back any abnormal flow of current. 

The armature is wound with two separate windings 
—one a distributed winding connected to an ordinary 
direct current commutator; the second is the regular 
concentrated winding (similar to that of the A. C. gen- 
erator) and terminates at two collector rings; the third 
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collector ring, shown on the diagram, is the mechani- 
cal medium for connecting the lamps across the trans- 
former terminals, by means of the fly ball, a centri- 
fugal device, which by lighting the lamps indicates 
when the motor is up to speed or synchronism. The 
fields have also two windings, similar to that of the 
compound wound direct current generator; one being 
a coil of few turns, and the other being a regular 
shunt winding. The entire field structure, as well as 
armature, is built of thin iron punchings. On the di- 
rect current side, carbon brushes are used, guaze 
brushes being used on the collector rings. 

In starting this motor the switch handle is depressed 
to switch clips B & B. If the reader will follow the 
connections as shown by the diagram, he will see that 
the alternating current flows first through the series 
winding of the field, thence to the commutator and dis- 
tributed armature winding back to the switech—thus 
starting the machine as a series motor. As soon as 
the current is turned on the motor will rotate with con- 
stantly accellerating speed cntil synchronism is at- 
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CIRCUIT CONNECTIONS OF A SYNCHRONOUS MOTOR. 


tained, which is indicated by the fly ball (at point © 
in diagram) being thrown out by centrifugal force and 
coming in contact with the third collector ring D, con- 
necting the single pilot lamp on the top of the motor 
to the transformer. When the lamp lights it is a sig- 
nal to reverse the double throw switch, which changes 
the connections, so that the transformer leads are cut 
off from the commutator and connected to the concen- 
trated armature winding through the collector rings, 
at the same time the leads of commutator side are 
connected to the shunt winding of the field, thus fur- 
nishing direct current to excite the same. In circuit 
with the field winding is a rheostat (mounted in one 
of the pedestals of the machine) for the purpose of 
controling the extent of the field excitation. 

When the lamp lights and switch is thrown over, 
the motor will be running in synchronism with the gen- 
erator, from which it derives its energy. Where con- 
stant speed is desired it is the most satisfactory motor 
that can be produced: its efficiency is high and its reg- 
ulation perfect. 
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The writer has often thrown an overload of 50 per 
cent on and off the motor without changing its speed 
in the least. It is remarkable the amount of overload 
one of these machines will carry without falling out of 
step. In a recent test with « strap brake, the writer 
was enabled to make the watt-meter register a run- 
ning consumption of 6000 watts on a 1 horse power mo- 
tor before it broke out of step and stopped. 

To the electrician not accustomed to the vagaries of 
A. C. motors they are very confusing. Some few 
months ago the writer set up one of these motors and 
started and adjusted the field excitation to the load it 
was to carry. The ammeter indicated 10 amperes, and 
the voltmeter 110 volts; then, while motor was running 
with full load, without changing anything, the belt was 
thrown off and the ammeter jumped to 22 amperes at 
110 volts, thus seemingly consuming more current run- 
ning idle than when it was carrying a load. This cur- 
rent was largely made up of a lagging, or so-called 
“wattless” current, which. while it takes no power to 
produce, yet uses up capacity in generator transformer 
and line due to C losses. In this respect these motors 
have a decided advantage over “Induction” motors. 
where the power factor (which is the ratio of the real 
to the annarent energy)varies from 20 to 80 per cent; 
as the ability to adjust the field excitation does away 
with the lag current. line inductions, ete. In fact. with 
the motors from 24 horse power up. it is possible to 
nut a leading current on the line, doing away with C’ 
R losses. 

The motor can be made to run in either direction by 
rocking the brush voke through an are eanal to the 
nitch of the peles. or in other words. from the center 
of one pole to that of the next. which is the eauivalent 
te reversing the leads er polarity of the direct current 
end. When in operation this motor runs without 
sparking. 


ELECTRICITY IN A MODERN NEWSPAPER OFFICE. 


The new building at the corner Third and Market streets, San 
Francisco, now under erection for the “Examiner,” will make 
use of Electric Power in all of the various departments. The 
power plant will be located in the basement and will consist of 
water tube boilers, 6 high speed engines of a rated capacity of 
75 horse power each, and 6 generators of 50 k. w. capacity each, 
mounted on the same sub-base and directly connected to the 
main engine shaft. The plant will generate current at 220 volts 
for the light and power service throughout the building. 

Special attention will be given to the switchboard, which will 
consist of three panels of Italian white marble, one for the 
lighting service, one for the power service, and the other for the 
instruments and generators. The switches upon this board wil! 
be so arranged that all of the generators may be thrown in mul- 
tiple or any or all of them may be cut out and current taken 
from the street service. All of the switchboard instruments wi!! 
be of the Weston illuminated dial pattern and each circuit leav- 
ing the switchboard will be provided with an automatic circuit 
breaker, entirely dispensing with fuses. 

There will be two 5 horse power motors operating a trolley in 
the basement: two 25 horse power motors operating quadruple 
presses; one 50 horse power motor operating a sextuple press; 
three sidewalk elevators; two electric passenger elevators; two 5 
horse power motors operating the matrix machinery and several 
other motors distributed throughout the building for various ser- 
vice, The wiring system will be iron armored conduit through- 
out, all of the motors and lamps being placed upon the 220 volt 
circuit, for which reason the consulting engineer has asked for an 
exceedingly high insulation test. There will be a local telephone 
system connecting the heads of the different departments, so that 
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the business manager may converse with any of his employees 
from a telephone on his desk. 

Mr. E. R. Knowles of 150 Nassau street, New York, is the 
consulting engineer for the ‘‘Examiner” plant; and the installa- 
tion will be made by the Wybro & Lawrence Co., under the di- 
rect superyision of Mr. H. C. Wybro, who also acts as consulting 
engineer representing Mr. Knowles. Mr. Wybro has the exper- 
ience gained from twelve years’ practice in constructing, oper- 
ating and selling electric and steam machinery, and in addition 
to being a practical mechanic, he has been manager of several 
electric light and street railway companies, and for the past 
three years he and his company have handled nearly all of the 
large contracts that have been awarded in Southern California. 

The Wybro & Lawrence Co. has a store room at No. 522 South 
Broadway, Los Angeles, in charge of Mr. Geo. W. Lawrence, 
and its San Francisco office, which fr. Wybro has in charge, is 
located at No. 53 Chronicle building. 





ELIMINATING A “BUG” IN INTERIOR TELEPHONY. 





There are a great many interior systems in use in San Fran- 
cisco, and one of the chief difficulties experienced is that unless 
« hand is moved back, on a dial, or a button depressed, or a plex 
moved after the conversation is over, the party who has done the 
calling is cut off from the calling circuit entirely and it is impos- 
sible for any one else to ring him up. 

The party doing the calling is supposed to make these changes 
when he is through talking, but sometimes it is forgotten, render- 
ing the telephone useless and causing an unnecessary waste of 
battery. By the introduction of an ingenious and simple device 
brought out by the Brooks-Follis Electric Corporation, in the 
switching apparatus, this difficulty is overcome and the line is 
automatically restored to its normal position by the action of re- 
placing the receiver. This attachment leaves the telephone al- 
ways on the ringing circuit ready to receive calls. These instru- 
ments are well made and talk remarkably clear and loud. Mr. 
J. E. McGillivray designed and perfected this system and is as- 
sociated with the Brooks-Follis Co. in introducing them. 

The Breoks-Follis Corporation has received a large assortment 
of standard telephones and apparatus in all styles and for al! 
classes of work, and is prepared to quote prices on telephones for 
long and short distances or on intercommunicating interior sys- 
tems 

The corporation also constructs and equips complete private 
lines ané exchanges. 


Phe ay Prose. 


POPULAR REFLECTIONS OF THE CONDITIONS AND 
PROSPECTS OF ELECTRICAL ENGINEERING 
ON THF PACIFIC COAST. 





Tuolumne county will soon have in active operation an enterprise 
of great magnitude, by means of which the people of this section 
will ere long be possessed of an electrical plant which will cost at 
least one million dollars, and which will furnish light and power to 
thousands. Sonora district is to be furnished with a branch line, 
and if found practicable, the lines will be extended into the val- 
leys around about. The power is to be introduced into factories 
and operative establishments of all kinds. This, taken in connec- 
tion with Captain A. H. Ward’s currents, which will be devel- 
oped by the falls in the Yosemite Valley, will give to this and ad- 
joining counties the cheapest energy in the world. Now, with this 
accumulation of electrical forces, how long will it be until trolley 
freight and passenger cars will be rolling through these valleys? 
This is no idle speculation.. It is a fixed fact. This is the age of 
electricity. Old fashioned horse power will soon be a thing of the 
past. Steam, except for generating energy where water is not 
available, will follow and electric force and light will rule,— 
Calavaras, Cal., Prospect. 
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ELECTRICAL EDUCATION 


at Home, is at the command of every Bright Young Man who is willing to take upa 
pleasant line of work during his spare hours. 


Send for a Pampblet of Particulars and a Sample Copy of 


VLEGTRIGITY 


a weekly illustrated journal, devoted to the popular, non-technical, yet scientifically 
accurate, dissemination of trustworthy information upon all electrical subjects. 


Both free. 


Address, 


ELECTRICITY NEWSPAPER CO., Publishers, 
6 Park Place, New York City. 








H. ASKIN & CO. 


23 Stevenson St. 
San Francisco 


SECOND HAND DYNAMOS 


AND MOTORS 
:: Bought and Sold: : 


All sizes and makes always in stock 


ARMATURE WINDING and 
REPAIR WORK A SPECIALTY 


ELECTRICAL DISPLAY WORK Designs Submitted 


The features that please: Quick work 
and low prices 








300 Edison base 115-volt Lamps. . +++ 35e. each 
1800 I-H base Lamps....................... .. He, 

50 1200 C. P. Arc Lamps for ine’t...... $5.00 
1 400-light, 110-volt, Comp’nd Wound ee: 400 
1 hunt 
2150 “ “ “sy “ é 10 
4 30 iad “ Ty “ oe = 15 
2 20 “ “ “ “oe “ 60 
S 4 BP. 3 Motors..... 90 
8 2 “ oe oe we - . 60 
bite: ..“ = “9 ” eer heahbees 50 

WANTED. 





ALTERNATOR WANTED. 


A thirty (30) Kilowatt Alternator with Exciter. 
Good 8 -hand machine preferred. State make, 
type, voltage, condition, time in use and lowest 
cash price, f. o. b. San Francisco. Address, “L,” 
care THE JOURNAL OF ELECTRICITY. 





SITUATIONS WANTED 


yy AN EXPERIENCED ELEC “TRICIAN AND 
steam engineer, thoroughly familiar with the 
management and operation of steam, electric light 
and storage battery plants, gas, gasoline and coal 
oil engines, to take charge of central station or 
isolated plant, in San Francisco preferred. Long 
experience and the best of references. 
ddress: “Situation,” care the Journal of Elec- 
‘tricity. 











FOR SALE. 


The following second-hand but practi- 
eally new incandescent machines are of- 
fered for sale at very low prices: 

One 15 kw. 125-volt Edison bi-polar gene- 
rator, shunt wound, self-oiling bearings. 
This machine is practically new, having 
been used but two months. 

One 8} kw. 125-volt Letter type United 
States dynamo, compound wound, self- 
oiling bearings, and in strictly first-class 
condition. 

For further information and prices ad- 
dress, ‘‘BARGAIN,”’ care THE JOURNAL 
OF ELECTRICITY. 





Ripans Tabules: at druggists. 
Ripans Tabules cure headache. 
Ripans Tabules assist digestion. 
Ripans Tabuiles cure:biliousness. 
‘Ripans Tabules cure torpid liver. 





The composition on this paper was done on 
linotype machines by the West Coast Pub- 
lishing Co., No. 58 First St., San Francisco. 
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THREE QUESTIONS 


Relating to Electric Railway and Lighting Plants 





a 


First Question 


Did it ever occur to you that in order to re-wind 
even a simple ring armature in first-class manner 
(as from the factory) requires the employment of 
skilled labor and material of the best quality? 


Second Question 


We all know that the best is none too good for 
such work, and if you know that your railway sys- 
tem or lighting plant is not large enough to justify 
you in keeping a good armature winder constantly 
employed (and you certainly cannot afford to have 
the material wasted by ordinary dynamo tenders 
or car house employees), why not have it done by 
those who always have sufficient work on hand to 
keep a force of skilled men, in addition to their 
facilities for turning out work quickly and at a 
low cost? 


Third Question 


You may have an approximate idea of what your 
electrical repairs are now costing you, and possi- 
bly think they cannot be reduced; however, as it 
will cost you nothing, why not give us an oppor- 
tunity of quoting you our prices in order to show 
you what we can do in that line? 
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ies Abner Doble Company 


SHELLS AND GET THEM RE- 
FILLED WITH DROP FORGED CORA ear nal 
BARS AND BEST MICA... . 13 AND 15 FREMONT ST., 


¢ San Francisco, Cal. 


























- BUYERS’ DIRECTORY. 


ARC LAMPS 
Abner Doble Co. 
Brooks-Follis Electric Co. 
Helios Electric Co. of Philadelphia 
Sterling Electric Supply Co. 
Westinghouse Electric and Mfg. Co. 


BELTING 
H. N. Cook Belting Co. 


BOOKS AND PUBLICATIONS 


The Journal of Electricity 
Electricity Newspaper Co. 


BRUSHES 
Brooks-Follis Electric Co. 
C. B. Kaufman & Co 
D. D. Wass 


CARBONS 
Brooks-Follis Electric Co. 


CAR REGISTERS 


C. B. Kaufman & Co. 
Brooks-Follis Electric Co. 


CONSTRUCTING ENGINEERS 
Abner Doble Co. 
John Martin 


DISPLAY WORK 
H. Askin & Co. 


DYNAMOS AND MOTORS 


Abner Doble Co 
Brooks-Follis Electric Co. 
California Electrical Works. 

Sard Electric Motor and Dynamo Co. 
D. D. Wass 
Electrical Engineering Co. 
Interior Conduit and Insulation Co. 
John Martin 
Ridley, A. E. Brooke. 
Siemans-Halske Electric Co. 
Portland General Electric Co. 
Westinghouse Electric and Mfg Co. 


EDUCATIONAL 
Van der Naillen’s School of Electricity 


ELECTRICAL ENGINEERS 


W. Stuart Smith & Sidney Sprout 
D. D. Wass 


ELECTRICAL REPAIRING 
H. Askin & Co. 
California Electrical Works 
Gotterke & Low 
D. D. Wass 


ELECTRICAL SUPPLIES 
Brooks-Follis Electric Co. 
California Electrical Works 
D. D. Wass 
Portland General Electric Co. 
Sterling Electric Supply Co. 
Westinghouse Electric and Mfg Co 


FAN MOTORS 
Abner Doble Co. 
Brooks-Follis Electric Co. 
California Electrical Works 
Interior Conduit and Insulation Co. 
Westinghouse Electric and Mfg Co. 
FIRE ALARM TELEGRAPH 


The Gamewell Fire Alarm Telegraph 
GLASS BLOWERS 
G. E, Lamont 


INSULATED WIRES 
(See Wires and Cables) 


INCANDESCENT LAMPS 
Brooks-Follis Electric Co. 
California Electrical Works 
G. E. Lamont 
Westinghouse Electric and Mfg. Co. 


INSTRUMENTS 


California Electrical Works 
Weston Electrical Instrument Co. 


INSULATING COMPOUND 
Brooks-Follis Electric Co. 
Electric Insulating Co. 

C. B. Kaufman & Co. 

A. Grothwel- 

New York Insulated Wire.Co. 
Parafiine Paint Co 


INTERIOR CONDUIT 
Interior Conduit and Insulation Co. 


LINE MATERIALS 
(See Electrical Supplies). 


MARINE SUPPLIES 
D. D. Wass 


MECHANICAL ENGINEERS 


Cobb & Hesselmeyer. 
W. Stuart Smith & Sidney Sprout 


MICA GOODS 


Brooks-Follis Elec’ rice Co. 
C. B. Kaufman & Co. 


MINING APPARATUS 
Abner Doble Co. 
Brooks-Follis Electric Co. 
Electrical Engineering Co. 
John Martin 
Westinghouse Electric and Mfg Co 


POWER TRANSMISSION 
Abner Doble Co. 
Brooks-Follis Electric Co. 
Electrical Engineering Co. 
John Martin 
Westinghouse Electric and Mfg. Co. 


RAILWAY SUPPLIES 
Abner Doble Co. 
Brooks-Follis Electric Co. 
C. B. Kaufman & Co. 
Simonds Manufacturing Co. 


STEAM BOILERS 
The Babcock & Wilcox Co 


TELEPHONES 
California Electrical Works 


TRANSFORMERS 
John Martin 
Wagner Electric and Manufacturing Co 
Westinghouse Electric and Mfg. Co. 


TYPEWRITING SUPPLIES 
Leo E. Alexander & Bro. 
San Francisco Typewriting Exchange 


WATER WHEELS 
Girard Water Whee! Co. 
Jas. Leffel & Co. 
The Pelton Water Wheel Co. 


WIRES AND CABLES 
Brooks-Follis Electric Co. 
California Electrical Works 
John A. Roebling’s Sons Co. 
New York Insulated Wire Co. 
Sterling Electric Supply Co. 
The Okonite Co. 
Washburn & Moen Manufacturing Co. 
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NEW ADVERTISEMENTS. 


CIRARD 


WATER WHEEL. 


34 MAIN ST. SAN FRANCISCO, CAL, 


Send for Catalogue. 














PROFESSIONAL 
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W. Stuart-Smith & Sidney Sprout 


Consulting and Supervising 


Mechanical == Electrical Engineers 


Electric Lighting and Power Plants 
Designed. Steam and Electrical 
Machinery Carefully Tested. 


Electro-Economics and the Electric 








Transmission of Power a Specialty 





422 Safe Deposit B’ld’g 


Telephone, Main 5709 San Francisco 


COBB & HESSELMEYER 
MECHANICAL ENGINEERS 


421 Market St., Cor. First St. 
Telephone “ Black 2403” Rooms 70-71 
San Francisco, Cal. 








SCHOOL OF 
Practical Electrical, 
Civil, Mining and 
Mechanical Engineering, 


Surveying, Drawing, 
Architecture and Assaying 


No. 723 Market Street 
SAN FRANCISCO 


ESTABLISHED 1864 


A. VAN DER NAILLEN, 


@@™ Send for Circulars President 





SAMSON 
CASCADE 








WATER WHEELS 


ADAPTED TO ALL HEADS FROM 


3 FEET TO 2000 FEET. 


Specially designed and adapted to 


ELECTRIC POWER AND LIGHTING PLANTS. 


Securing a high 
motion ander Lan e loads. An unequaled concentration of power, 
and an unprecedented high velocity. Its quickly operating bal- 
anced gates, affords 
isfaction guarantee 


Write for pamphlet of either, stating your wants. 


JAMES LEFFEL & CO., Springtield, Ohio, U.S.A. 


mteed percentage and great steadiness of 


De wea and fine regulation by governor. Sat- 
where others fail. 





HEALD S C= 
BUSINESS COLLEGE 


SCHOOL OF 
ENGINEERING 


The Theory and Practice 
of Electrical Engineering are 
Thoroughly Taught in its 
Electrical Engineering Department 
ORION BROOKS, Instructor 





24 Post Street San Francisco 
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The Offices, Salesrooms and Factory 
of the 


California Electrical Works 


HAVE REMOVED TO 


409 MARKET STREET 


(Between Fremont and First Streets) 


SAN FRANCISCO, CAL. 





+ z & : > 
You will be interested in learning of the absolute satisfaction derived 
from using WAGNER TRANSFORMERS, HELIOS ARC LAMPS. Then 


watch this paper for an account of their operation in the Riverside Trans- 
mission Plant. We Carry 


Western Electric Arc and Incandescent Machinery, 
Buckeye Lamps, Whitney Instruments, 
Wagner Transformers, Schaffer Wattmeters, 
Helios Alternating Current Arc Lamps, 
Kerite Rubber-covered Wire, 


And General Supplies of Every Description. 





N.B.—NEW ADDRESS, 409 MARKET ST., SAN FRANCISCO 
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Remington-Sholcs 













UP TO DATE nia, AN men 
IN ‘ ¥i Bi LAN =| ail 
EVERY ao ae 
RESPECT ? == 


The New Typewriter 


(Not the Remington Standard) 
Old Typewriters of any make are taken in exchange 
as part payment. Call and examine or write for 
Catalogue. Pacific Coast Department Represented by 


THE HOWE SCALE CO,, 12-14 Pine St., S. F., Cal, 





IMPROVEMENT THE ORDER OF THE AGE. 


fae “ No. 


SMITH PREMIER TYPEWRITER 


Numbers of important improvements 
which are foundin noother writer. 


GREATEST YET PRODUCED. 
M@P- Write for Mlustrated Catalogue. 


LEO. E. ALEXANDER & BRO., 
218 Sansome Street, 8. B. 
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THE PELTON SYSTEM OF POWER 
Represents the highest development yet attained in water wheel 


practice and affords the most simple, efficient and economical 
means of utilizing water for power purposes. 


SIX THOUSAND WHEELS NOW RUNNING, 


Aggregating over 400,000 horse power. Adaption made to all 
conditions and every variety of service. 


ELECTRIC POWER TRANSMISSION. 


PELTON WHEELS are the recognized standard for electrical 
work and are running a majority of the stations of this character 
in all parts of the world. 


Catalogues furnished upon application. Address 


THE PELTON WATER WHEEL 0. t3Psain'st. Sun Prancieco.ca. 





mE BROOKS-FOLLIS ELECTRIC CO. 


IMPORTERS AND JOBBERS OF 


ELECTRICAL SUPPLIES 


523 Mission Street, - 


- $San Francisco, Cal. 


ewm AGENCIES vwoum 


MICA INSULATOR CO, “ Micanite " 
Pr. & B. COMPOUND. “Packard” 
EUGENE MUNSELL & CO., 

India and Amber Mica. 


CARD ELECTRIC MOTOR AND DYNAMO CO. 
Motors and Dynamos. 
Electric Railway Equipment. 


NEW YORK & OHIO CO., 
Incandescent Lamps. 


PACKARD ELECTRIC CO., 
“Packard” Transformers, 


AMERICAN CIRCULAR LOOM CO., 
Flexible Conduit. 


AMERICAN CARBON CO.., 
Arc Light and Motor Carbons. 


SHAWMUT FUSE WIRE CO., 
Fuse Wire and Links. 


BOUDREAUX DYNAMO BRUSH CO.. 
Non-Sparking Brushes. 











THE SIMONDS MANUFACTURING COMPANY 


Electric Railway Supplies 


PITTSBURC, PA. 
Our Crucible Steel Gears and Pinions 
Are of Unsurpassed Quality 


A Full Stock for Immediate Delivery kept by 
C. B. KAUFMAN & CO. 


525 Mission Street, San Francisco 
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. . THE SUPPLY HOUSE Y..T: 


OF THE 


- Portland General Electric Company :- 


CARRIES EVERYTHING NECESSARY FOR THE 


Installation, Operation and Maintenance 


ae OF — 


Electric Lighting and Power Plants. 


The Only fully Equipped SUPPLY House in the Pacific Northwest. 


eee —___THE PORTLAND GENERAL ELECTRIC COMPANY, 


PORTLAND, OREGON. 





--- THE S. K. C. TWO- PHASE 4. C. SYSTEM. -:- 
NO MOVING WIRE. 
The First and Only Complete and Perfected System by which Light and Power can be Supplied 


from the Same Generator and Circuits. Power Transmission and Distribution 
made Practical and Commercially Successful. 





POINTS OF SUPERIORITY: 


Our system is much more simple and consequently much more durable than any other, either direct or alternating. 

Our generator is much more efficient than any other alternator, requires less attention and absplutely no supplies except 
lubricant for bearings. 

It is practically self-regulating without the boss of energy involved by compounding or compensating. Other multi-phase 
machinery require a balance of load. 

We have entirely eliminated from our generators the usual sources of trouble, expense and interruption of service: i. e., 
the revolving armature, commutator, collector rings, brushes, etc. 

They can be built for any voltage from 110 for isolating lighting to the high voltages required for power transmision work; 
in latter case doing away with the expense and less of step-up transformers; the usual central station machine can be connected 
at will for either 1,000 or 2,000 volts. 

Our transformers insure satisfactory service and the greatest economy. We are prepared to fill all orders promptly. 


JOHN MARTIN, raciric coast acent, 106 MARKET STREET, 





STANLEY ELECTRIC MANUFACTURING (CO., rittsricLp, Mass. 
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Westinghouse Electric and Manufacturing Company 


PITTSBURGH, PA. cad 


Manufacturers of Standard Systems for Electric Light and Power Distribution in 
Cities, Factories, Mills and Mines. 


The Tesla Polyphase Alternating System of Electrical Transmission by which Power, Incandes- 
cent and Are Lighting may be supplied from the Same Circuit. 


The Westinghouse Electric Railway System, which is the Most’ Durable, Economical and 
Efficient on the Market. 


NEW YORK: 120 Broadway. PITTSBURGH: Westinghouse Building. CHARLOTTE, N. C.: 36-38 College Street. 
BOSTON: Exchange Building. BUFFALO: Erie County Bank Building. SYRACUSE. N. Y.: Bastable Building. 
CHICAGO: New York Life Building. PHILADELPHIA: Girard Building. SAN FRANCISCO: Mills Building. 
TACOMA, WASH.: 102 S. Tenth Street. ST. LOUIS: American Central Building. WASHINGTON, D. C.: 1333 F Street, N. 


g 
For CANADA Address: AHEARN & SOPER, OTTAWA, CANADA. 


New York INSULATED Wire Co. 


—i- SOLE MANUFACTURERS oF —— 










Line Wire, Competition Tape, Lead Covered and Submarine Cables, Bicycle Tape. 





——_—_ + 0-— 
® | WRITE AND GET OUR PRICES BEFORE PURCHASING ELSEWHERE 
TRADE mark. J- R. COLE, Sales Agent——_::. 18 SECOND ST., SAN FRANCISCO. 





THE GAMEWELL 


FIRE ALARI1 D. D. WASS «x 


TELEGRAPH CO. oe 
Manufacturers and Contractors Electrical Engineer 


Fire Alarm and Police Signal Telegraphs 


Over 600 Plants in actual operation 96 FIRST ST., SAN FRANCISCO 
In principal cities and towns of the United States and Canada. Beware of 


imitators of our goods. No sy oe made by others can be rE amt — 
relied upon to work in harmony with our plants, 


Executive Offices : 


1 1-2 Barclay st., New york  |(Qenerators and [lotors 


; R. A. ROSE, 
ONLY AWARD AT THE WORLD'S FAIR SK 3 Hardie Place 


San Francisco 


: ’ ° THE pape 
Micanite,” Nevettion. Miganit 


REGISTERED 























MICANITE plates 18x36 inches, any desired and can immediately ship commutator segments, rings and 
thickness, MICANITE and EMPIRE coh WW Carry StOCK set ination tor ait types of rallway motors and many of the 


and paper In Tolls 16 feet Ni 32 Inches, and can promptly execute the orders for MICANITE tubes, dises, 


and in sheets. W M f t caps, commutator rings, segments and special forms of insula- 
@ a nu ac u re tion for any system of electrical apparatus. 


“action co, Jn Ws BROOKS & CO, 


Sole Manufacturers 523 Mission St., San Francisco, Cal. 











Grimshaw White Core, Raven White Core, Grimshaw Tapes and Splicing Compound, Competition 





IN PREPARATION 


A New Work on Alternate Current Transmission Computations, 


By EDGAR-E. SPARK, B.°8. Price; 81.50. 
The Chart accompanying this work considers tet. variables of transmission problems, among which are: Lag Factor, Periodicity, Inductive Volts, Ohmic 
Volts, and Distance Between Wires. Range: 1,009 to 10,000 volts; 6 to 55 miles: for single, two or three-phase. It isin brief, a Unique, Comprehensive and 
ple Presentation of an Ordinarily Complex Problem. See the June, 96, number of the JOURNAL for description of the scope and plan of the work. 
INTENDING PURCHASERS PLEASE NOTIFY 


THE JOURNAL OF ‘ELECTRICITY. 


‘Safe Deposit Building, SAN FRANCISCO, CAL. 





ALAN LTE OS 
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THE WIRT DYNAMO BRUSH © sx won 








SA RAD © 


CSWRAARS NANES 





Do Not Economize in Brushes at the Expense of the Commutator 
FLEXIBLE, CUSHION TOUCH, LONG LIFE 


“Tumoranae CG. B. KAUFMAN & COMPANY, “sax rnaxcisco. cx 
ELECTRICAL ENGINEERING (0. 


Manufacturers of 


DYNAMICS AND ELECTRIG MOTORS 


FOR THE TRANSMISSION AND DISTRIBUTION OF POWER 
>— > 


Electric Power Apparatus for Quartz Mills 
Hoisting, Pumping, Drilling and all 
Mining Work where long dis- 
tance transmisssion is re- 
quired, a specialty 


OFFICE AND WORKS: 
34 and 36 Main St., San Francisco, Cal. 














TYPEWRITING  ceatumanes 


GE LAMONT r= aa a. 


Repaired 
Ty pewriting Supplies of all descriptions 


S. F. TYPEWRITING EXCHANGE 





Miniature Lamps 





Crookes’ Tubes and Glass | A. Grothwell, 
Apparatus Sole Manufacturer... 


reservative Paint 
FOR SCIENTIFIC PURPOSES Electrical Compaund 
- uildin apere ey: 























No. 15 Thurlow Bik. 126 Kearny Street ee Bining Dit 
SAN FRANCISCO 26 Montgomery $t., - San Francisco, Cal. 

ORDER “STANDARD WIRING FOR ELECTRIC LIGHT AND POWER” 
pi npn neg grip la igi amg Re 





T contains every table, formula and rule for all systems of outsideand inside wiring, together with twenty-five illustrations 
S of the newest and ‘safest methods for the installation of Pole Lines, 2 bag snr otors, Switchboards, Transformers, etc., 


| etc., as required by the insurance inspector. . 
By Mail Post Paid on Receipt of Price by THE JOURNAL oF ELECTRICITY, 328 Montgomery St. 
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Chas. C. Moore, Paci Coast Agent, 


32 First ot, 8. F 
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THE UP-TO-DATE 
MANUFACTURER CONTRACTOR, 


ARCHITECT ENCINEER AND BUSINESS MAN 


* 


must needs have more than a superficial knowledge of the scientific and financial 


~~ condition and progress of the electrical industries, 


FLEGTRIGITY 


READ IT 


and you will become better posted; you will learn to discriminate between safe and 
unsafe electrical enterprise and investments, and you may save some money. 


Subscription, $2.50 per year. 


Address, 


Sample Copies Fre 


ELECTRICITY NEWSPAPER CO., Publishers, 


6 Park Place, New York City. 





H. ASKIN & CO. 


23 Stevenson St. 
San Francisco 


SECOND HAND DYNAMOS 


AND MOTORS 
:: Bought and Sold: : 


All sizes and makes always in stock 





ARMATURE WINDING and 
REPAIR WORK A SPECIALTY 


ELECTRICAL DISPLAY WORK Designs Submitted 





The features that please: Quick work 
and low prices 





300 Edison base 115-volt Lamps. 15c. each 
1800 I-H base Lamps...... .l4e, 
50 1200 C. P. Arc Lamps for inc't...... $5.00 » 
1 400-light, 110-volt, Comp’nd Wound ayaa. _ 
200 Shunt 200 
2 150 Lad “oe ee “ 150 
4 3% * * “ ° . 75 
2 2 « “ 6“ as ‘ 60 
&: 4h. P. * « Motors 90 
3 2 “ ss “ “é 60 
1% “ “ “ “ 50) 





WANTED. 


ALTERNATOR WANTED 


A thirty (30) Kilowatt Alternator with Exciter. 
Good second-hand machine preferred. State make, 
type, voltage, condition, time in use and lowest 
cash price, f. 0. b. San Francisco. Address, “L,” 
care THE JOURNAL OF ELECTRICITY. 





SITUATIONS WANTED — 





Y AN EXPERIE NC ED EL EC TRIC IAN AND 
B. steam engineer, thoroughly familiar with the 
management and operation of steam, electric light 
and storage battery plants, gas, gasoline and coal 
oil engines, to ue charge of central station or 
isolated plant San Francisco preferred. Long 
experience ha the best of references. 

ddress: “Situation,” care the Journal of Elec- 
tricity. 


BOOKS 


on Electrical Subjects mailed to any ad- 
dress, POSTAGE PAID, on 
receipt of price. 





Address 
The Journal of Electricity 


SAN. FRANCISCO, CAI 





Ripans Tabules: at druggists. 
Ripans Tabules cure headache. 
Ripans Tabules assist digestion. 
Ripans Tabules cure biliousness. 
Ripans Tabules cure torpid liver. 


The composition on this paper was done on 
linotype machines by the West Coast Pub- 
lishing Co., No. 58 First St., San Francisco. 
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First Question 


Did it ever occur to you that in order to re-wind 
even a simple ring armature in first-class manner 
(as from the factory) requires the employment of 
skilled labor and material of the best quality? 


Second Question 


We all know that the best is none too good for 
such work, and if you know that your railway sys- 
tem or lighting plant is not large enough to justify 
you in keeping a good armature winder constantly 
employed (and you certainly cannot afford to have 
the material wasted by ordinary dynamo tenders 
or car house employees), why not have it done by 
those who always have sufficient work on hand to 
keep a force of skilled men, in addition to their 
facilities for turning out work quickly and at a 
low cost? 


Third Question 


You may have an approximate idea of what your 
electrical repairs are now costing you, and possi- 
bly think they cannot be reduced; however, as it 
will cost you nothing, why not give us an oppor- 
tunity of quoting you our prices in order to show 
you what we can do in that line? 


SSOs~— 
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THREE QUESTIONS 


Relating to Electric Railway and Lighting Plants 











ee Abner Doble Company 


SHELLS AND GET THEM RE- 
FILLED WITH DROP FORGED 


AEN sche leo COR. FREMONT AND HOWARD STS.. 


San Francisco, Cal. 














THE SO OF ELECTRICITY. 


BUYERS’ DIRECTORY. 


ARC LAMPS 


Abner Doble Co. 
Brooks-Follis Electric Co. 
Helios Electric Co. of ep 
Sterling Electric oany Ce 
Westinghouse Electric and Mfg. Co. 
BELTING 
H. N. Cook Belting Co. 


BOOKS AND PUBLICATIONS 


The Journal of Electricity 
Electricity Newspaper Co. 


BRUSHES 
Brooks-Follis Electric Co. 
C. B., Kaufman & Co. 
D. D. Wass 
CARBONS 
Brooks-Follis Electric Co. 


CAR REGISTERS 


C. B. Kaufman & Co. 
Brooks-Follis Electric Co. 


GONSTRUCTING ENGINEERS, 


Abner Doble Co. 
John Martin 


DISPLAY WORK 


INGANDESCENT LAMPS 


Brooks-Follis Electric Co. 
California Electrical Works 

G. E. Lafhont 

Westinghouse Electric and Mfg. Co. 


INSTRUMENTS 


California Electrical Works 
Weston Electrical Instrument Co. 


INSULATING COMPOUND 


Brooks-Follis Electric Co. 
Electric Insulating Co. 

C. B. Kaufman & Co. 

A. Grothwel: 

New York Insulated Wire.Co. 
Paraffine Paint Co. 


INTERIOR CONDUIT 
Interior Conduit and Insulation Co. 


LINE MATERIALS 
(See Electrical Supplies). 


MARINE SUPPLIES 
D. D. Wass 


MECHANICAL ENGINEERS 


Cobb & Hesselmeyer. 
W. Stuart Smith & Sidney Sprout 


NEW ADVERTISEMENTS. 


a 


WATER WHEEL. 





34 MAIN ST. SAN FRANCISCO, CAL 


Send for Catalogue. 





PROFESSIONAL 








W. Stuart-Smith & Sidney Sprout 


Consulting and Supervising 


Mechanical = Electrical Engineers 


H. Askin & Co. ———— 
MICA GOODS Electric Lightin n 
DYNAMOS AND MOTORS Brooks-Follis Mieetebe Co. D s g and Power Plants 
Abner Doble Co C. B. Kaufman & C esigned. Steam and Electrical 


Brooks-Follis Electric Co. 
California Electrical Works. 

D..D. Wass 

Electrical Engineering Co. 
Interior Conduit and Insulation Co. 
John Martin 

Ridley, A. E. Brooke. 
Siemans-Halske Electric Co. 
Portland General Electric Co. 
Westinghouse Electric and Mfg Co. 


EDUCATIONAL 


Heald’s Business College. 
Van der Naillen’s School of Electricity 


ELECTRICAL ENGINEERS 


W. Stuart Smith & Sidney Sprout 
D. D. Wass 


ELECTRICAL REPAIRING 
H. Askin & Co. 
California Electrical Works 
Gotterke & Low 
D. D. Wass 


MINING APPARATUS 
Abner Doble Co. 
Brooks-Follis Electric Co. 
Electrical Engineering Co. 
John Martin 
Westinghouse Electric and Mfg Co. 


POWER TRANSMISSION 


Abner Doble Co. 

Brooks-Follis Electric Co. 
Electrical Engineering Co. 

John Martin 

Westinghouse Electric and Mfg. Co. 


RAILWAY SUPPLIES 
Abner Doble Co. 
Brooks-Follis Electric Co. 
C. B. Kaufman & Co. 
Simonds Manufacturing Co. 


STEAM BOILERS 
The Babcock & Wilcox Co. 


Machinery Carefully Tested. 
Electro-Economics and the Electric 





Transmission of Power a Specialty 





422 Safe Deposit B’ld’g 


Telephone, Main 5709 


San Francisco 





COBB & HESSELMEYER 


MECHANICAL ENGINEERS 


421 Market St., Cor. First St. 
Telephone “ Black 2403 " 
San Francisco, Cal. 


Rooms 70-71 





% TELEPHONES 
ELECTRICAL SUPPLIES California Electrical Works : 
Brooks-Follis Electric Co. 
California Electrical Works TRANSFORMERS SCHOOL OF 


D. D. Wass 

Portland General puostete Co. 
Sterling Electric § ae 
Westinghouse Electric and Mfg Co. 


. 

FAN MOTORS 
Abner Doble Co. 
Brooks-Follis Electric Co. 
California Electrical Works 
Interior Conduit and Insulation Co. 
Westinghouse Electric and Mfg Co. 


FIRE ALARM TELEGRAPH 
The Gamewell Fire Alarm Telegraph 


GLASS BLOWERS 


John Martin 


Wagner Electric and Manufacturing Co. 


Westinghouse Electric and Mfg. Co. 


TYPEWRITING SUPPLIES 
Leo E. Alexander & Bro. 


WATER WHEELS 
Girard Water Wheel Co. 
Jas. Leffel & Co. 
The Pelton Water Wheel Co. 


WIRES AND CABLES 
Brooks-Follis Electric Co. 
California Electrical Works 
John A. Roebling’s Sons Co. 





Practical Electrical, 


Civil, Mining and 
Mechanical Engineering, 
Surveying, Drawing, 


Architecture and Assaying 


No. 723 Market Street 


SAN FRANCISCO 





G. E. Lamont New York Insulated Wire Co. ESTABLISHED 1864 
INSULATED WIRES ong hi yes oe A. VAN DER NAILLEN, 
(See Wires and Cables) Washburn & Moen Manufacturing Co. @@@™ Send for Circulars Presicert 
SAMSON HEALD’S == 
CAST. 
ADE BUSINESS COLLEGE 





ADAPTED TO ALL HEADS FROM 


3 FEET TO 2000 FEET. 


Specially designed and adapted to 





AND — 


SCHOOL OF 


ENGINEERING 
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ELECTRIC G POWER AND LIGHTING PLANTS. 


Securi teed percentage and great steadiness of 
motion un et ak e loads. An unequaled concentration of power, 


The Theory and Practice 1 
of Electrical Engineering are 














and an unprecedented high vebaatae- e 8 outeite operating bal- Thoroughly Taught in its it 
anced gates, afford ede promapt and fine y governor. Sat- < " Sen ; 7 
isfaction guaranteed where others fail. Electrical Engineering Department 

Write for pamphlet of either, stating your wants. ORION BROOKS. Instructor 








JAMES LEFFEL & CO., Springfield, Ohio, U.S.A. fo. post street 


San Francisco 
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General Electric Company, 
Largest Electrical Manufacturing Company in the World 





Complete Plants for Lighting, Street Railways and Power Transmission Installations. 





PACIFIC COAST OFFICE, 15 First Street - - - - - San Francisco, Cal. 
THE GAMEWELL 
D. D. WASS_ x FIRE ALARII 


Waa 7 | TELEGRAPH CO. 
Electrical Engineer Manufacturers and Contractors ne 


Fire Alarm and Police signal Telegraphs 


06 Fits tata saAs FRANCISCO Over 600 Plants in actual operation 


In pres oa = cities and towns of the United States and Canada. Beware of 
ie, Ce ee la tators of our goods. No apres made by others can be 
relied upon to work in 














armony with our plants. 
Executive Offices : 


Generators and Motors 11-2 Barciay St., New York 


R. A. ROSE, 
ONLY AWARD AT THE WORLD'S FAIRSK = =—3 Hardie Place 


San Francisco 








Westinghouse. Electric and Manufacturing Company 


‘PITTSBURCH, PA. 


Manufacturers of Standard Systems for Electric Light and Power Distribution in 
Cities, Factories, Mills and Mines. 


The Tesla Polyphase Alternating System n of Electrical Transmission by which Power, Incandes- 
cent and Are Lighting may be supplied from the Same Circuit. 


The Westinghouse Electric Railway System, which is the Most Durable, Economical and 
Efficient on the Market. 





NEW YORK: 120 Broadway. PITTSBURGH: Westinghouse “Building. CHARLOTTE, N. C.: 36-38 College Street. 

BOSTON: Exchange Building. BUFFALO: Erie County Bank Building. SYRACUSE. N. Y.: Bastable Building. 

CHICAGO: New. York Life Building. PHILADELPHIA: Girard Building. SAN FRANCISCO: Mills Building. 

TACOMA, WASH.: 12 S. Tenth Street. ST. LOUIS: American Central Buildin WASHINGTON, D. C.: 13383 F Street, N. 
For CANADA Address: AHEARN & SOPER, ‘AWA, CANADA. 





Ti SROs MANUFACTURING COMPANY 


Electric Railway Supplies 


PITTSBURG, PA. 
Our Crucible Steel Gears and Pinions 
| Are of Unsurpassed Quality 


A Full Stock for Immediate~Delivery kept by 
C. B. KAUFMAN & CO 


e ” 2 
*Phone Main 616 525 Mission Street, San Francisco es 
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Remington-Sholes GE. LAMONT rs 





Miniature Lamps 
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FOR SCIENTIFIC PURPOSES 


The New Typewriter 


(Not the Remington Standard) 
Old Typewriters of any make are taken in exchange No. 15 Thurlow Blk. 126 Kearny Street 


as part payment. Call and examine or write for 
Catalogue. Pacific Coast Department Represented by 


THE HOWE SCALE GO., 12-14 Pine St., S. F., Cal, SAN FRANCISCO 








New York INSULATED Wire Co. 


~i- SOLE MANUFACTURERS OF ~—— 


Grimshaw White Core, Raven White Core, Grimshaw Tapes and Splicing Compound, Competition 
Line Wire, Competition Tape, Lead Covered and Submarine Cables, Bicycle Tape. 
——_—__ — oo. 


WRITE AND GET OUR PRICES BEFORE PURCHASING ELSEWHERE 
TRADE mark. J- R. COLE, Sales Agent——_. 18 SECOND ST., SAN FRANCISCO. 


-- THE S. K. C. TWO- PHASE 4. C. SYSTEM. -:- 
NO MOVING WIRE. 








The First and Only Complete and Perfected System by which Light and Power can be Supplied 
from the Same Generator and Circuits. Power Transmission and Distribution 
made Practical and Commercially Successful. 





POINTS OF SUPERIORITY: 


Our system is much more simple and consequently much more durable than any other, either direct or alternating. 

Our generator is much more efficient than any other alternator, requires less attention and absolutely no supplies except 
lubricant for bearings. 

It is practically self-regulating without the loss of energy involved by compounding or compensating. Other multi-phase 
‘machinery require a balance of load. 

We have entirely eliminated from our generators the usual sources of trouble, expense and interruption of service: i. e., 
the revolving armature, commutator, collector rings, brushes, etc. 

They can be built for any voltage from 110 for isolating lighting to the high voltages required for power transmision work; 
in latter case doing away with the expense and loss of step-up transformers; the usual central station machine can be connected 
at will for either 1,000 or 2,000 volts. 

Our transformers insure satisfactory service and the greatest economy. We are prepared to fill all orders promptly. 


JOHN MARTIN, raciric coast acent, '0° MARKED STREET, 


SAN FRANCISCO. 





STANLEY ELECTRIC MANUFACTURING CO., ritrsrietp, Mass. 
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Patent No. 565,387, issued August 4, 1896, on 


EMBODYING THE FOLLOWING IMPORTANT AND UNEQUALLED ADVANTAGES 





First — Absolute safety against centrifugal force at rim velocities exceeding 22,000 
feet per minute, without taking into account tensile strength of radial spokes. 

Second — No bending action whatever in the spokes, whether transmitting power 
or acting only as a fly wheel. 


Third— Every element of the construction is capable of having its dimensions 
properly proportioned from material of known strength. 





Fourth — Can be made in small overlapping sections and rivited up in place. 


Fifth — Torsional strains from hub to rim or vice versa transmitted by rigid truss 
independent of radial spokes. , 


Sixth — Being made up of rolled sections, perfect balance is easily attained. 


Seventh — Lower cost of construction than cast iron wheels of same diameter and 
weight for wheels over 16 feet diameter. 


Write for other important points. See Engineering News, Dec. 19, 1895; American Engineer, Oct., 
1895; JOURNAL OF ELECTRICITY, Nov., 1895. 





We are prepared to submit competitive de- COBB & HESSELMEYER 
signs and prices for wheels of any diameter 


andany weight to run at any rim velocity. 


: | Engineers 
RBM AH He Be HN Ms He Hes Hs HEH ye SAN FRANCISCO, CAL. 
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The Offices, Salesrooms and Factory 
of the 


California Electrical Works 


HAVE REMOVED TO 


409 MARKET STREET 


(Between Fremont and First Streets) 
SAN FRANCISCO, CAL. 


+ * + 


You will be interested in learning of the absolute satisfaction derived 
from using WAGNER TRANSFORMERS, HELIOS ARC LAMPS. Then 
watch this paper for an account of their operation in the Riverside Trans- 
mission Plant. We Carry 


Western Electric Arc and Incandescent Machinery, 
Buckeye Lamps, Whitney Instruments, 
Wagner Transformers, Schaffer Wattmeters, 
Helios Alternating Current Arc Lamps, 
Kerite Rubber-covered Wire, 


_ And General Supplies of Every Description. 





N.B.—NEW ADDRESS, 409 MARKET ST., SAN FRANCISCO 
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ELECTRICAL ENGINEERING C0. 


Manufacturers of 


DYNAMOS AND ELECTRIC JIUTORS 


FOR THE TRANSMISSION AND DISTRIBUTION OF POWER 
2=— 





Electric Power Apparatus for Quartz Mills 
Hoisting, Pumping, Drilling and all 
Mining Work where long dis- 
tance transmisssion is re- 
quired, a specialty 


) OFFICE AND WORKS: 
34 and 36 Main St., San Francisco, Cal. 








..For Sale x 
¥ ic. WIRE 


in superb second-hand condition, in usual shipping lengths, free from splices 
and in large sizes: mostly 0 and 0000 B. & S. gauge 


THE BEST OFFER TAKES IT 


Pine Qremnees 


ADDRESS 


The Sanger Electric Light Company 


_ 311. MONTGOMERY ST. SAN FRANCISCO, Cal. 

















THE JOURNAL OF ELECTRICITY. iii 





Chas, 6. Moore, Pacitic Coast Agent, 


32 Fist 8. 
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A FREE 


ELECTRICAL EDUCATION 


at Home, is at the command of every Bright Young Man who is willing to take up a 
pleasant line of work during his spare hours. 


Send for a Pampblet of Particulars and a Sample Copy of 


JLEGTRIGITY 


a weekly illustrated journal, devoted to the popular, non-technical, yet scientifically 
accurate, dissemination of trustworthy information upon all electrical subjects. 


Both free. 


Address, 


ELECTRICITY NEWSPAPER CO., Publishers, 


6 Park Place, New York City. 





WANTED. 








ALTERNATOR WANTED 





A thirty (39) Kilowatt Alternator with Exciter. 
Good second-hand machine preferred. State make, 
type, voltage, condition, time in use and lowest 
cash ce, f. o. b. San Francisco. Address, “L,” 
care THE JOURNAL Of ELECTRICITY. 





SITUATIONS WANTED 


Y AN EXPERIENCED ELECTRICIAN AND 
steam engineer, thoroughly familiar with the 
management and operation of steam, electric light 
and See battery plants, gas, gasoline and coal 
nes, to take charge of central station or 
isola plant, in San Francisco preferred. Long 
= and the best of references. 
tricity Tess: “Situation,” care the Journal of Elec- 
city. 


BOOKS 


on Electrical Subjects mailed to any ad- 
dress, POSTAGE PAID, on 
receipt of price. 











Address 
The Journal of Electricity 


SAN FRANCISCO, CAL. 





Ripans Tabules: at druggists. 
Ripans Tabules cure headache. 
Ripans Tabules assist digestion. 
Ripans Tabules cure biliousness. 
Ripans Tabules cure torpid liver. 





If we can set the matter 
contained in the JourRNAL oF 
ELEcTRICITY On our Linotype 
Machines, we can set the 
matter contained in any other 
periodical, too, no matter 
what measure, size of type 
or how many indentions for 
cuts. 

Linotype matter is always 
new and pretty, and it does 
not cost anything extra for 


a job that runs on sorts. 


WEstT Coast ADv. &. PUB. Co., 


68 First Street San Francisco 
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ABNER DOBLE COMPANY 


Cor. Fremont and Howard Sts., 





ARC LAMPS 


Pacific Coast Agents ane San Francisco, Cal. 
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BUYERS’ DIRECTORY, 


ARC LAMPS 


Abner Doble Co. 

Brooks-Follis Electric Co. 

Helios Electric Co. of Philadelphia 
Sterling Electric Supply Co. 
Westinghouse Electric and Mfg. Co. 


BELTING 
H. N. Cook Belting Co. 


BOOKS AND PUBLICATIONS 


The Journal of Electricity 
Electricity Newspaper Co 


BRUSHES 
Brooks-Follis Electric Co. 
C. B. Kaufman & Co. 
D. D. Wass 


CARBONS 
Brooks-Follis Electric Co. 


CAR REGISTERS 


C. B. Kaufman & Co. 
Brooks-Follis Electric Co. 


CONSTRUCTING ENGINEERS 


Abner Doble Co. 
John Martin 


DYNAMOS AND MOTORS 
Abner Doble Co 
Brooks-Follis Electric Co. 
California Electrioal Works. 
D. D. Wass 
Electrical Engineering Co. 
Interior Conduit and Insulation Co. 
John Martin 
Ridley, A. E. Brooke. 
Siemans-Halske Electric Co. 
Portland General Electric Co. 
Westinghouse Electric and Mfg Co. 


EDUCATIONAL 


Heald’s Business College. 
Van der Naillen’s School of Electricity 


ELECTRICAL ENGINEERS 


W. Stuart Smith & Sidney Sprout 
D. D. Wass 


ELECTRICAL REPAIRING 


California Electrical Works 
Gotterke & Low 
D Wass 


ELECTRICAL SUPPLIES 


Brooks-Follis Electric Co. 
California Electrical Works 

D. D. Wass 

Portland General Electric Co. 
Sterling Electric Supply Co. 
Westinghouse Electric and Mfg Co. 


FAN MOTORS 


Abner Doble Co. 

Brooks-Follis Electric Co. 

California Electrical Works 

Interior Conduit and Insulation Co. 

Westinghouse Electric and Mfg Co. 
FIRE ALARM TELEGRAPH 

The Gamewell Fire Alarm Telegraph 


GLASS BLOWERS 
G. E. Lamont 


INSULATED WIRES 
(See Wires and Cables) 








INCANDESCENT LAMPS 


Brooks-Follis Electric Co. 
California Electrical Works 

G. E. Lamont 

Westinghouse Electric and Mfg. Co. 


INSTRUMENTS 


California Electrical Works 
Weston Electrical Instrument Co. 


INSULATING COMPOUND 


Brooks-Follis Electric Co. 
Electric Insulatin 

Kaufman & 
A. Grothwel: 
New York Insulated Wire_Co 
Paraffine Paint Co. 


INTERIOR CONDUIT 
Interior Conduit and Insulation Co. 


LINE MATERIALS 
(See Electrical Supplies). 


MARINE SUPPLIES 
D. D. Wass 


MECHANICAL ENGINEERS 


Cobb & Hesselmeyer. 
W. Stuart Smith & Sidney Sprout 


MICA GOODS 


Brooks-Follis Elec‘ric Co. 
C. B. Kaufman & Co. 


MINING APPARATUS 


Abner Doble Co. 

Brooks-Follis Electric Co. 
Electrical Engineering Co. 

John Martin 

Westinghouse Electric and Mfg Co. 


POWER TRANSMISSION 
Abner Doble Co. 
Brooks-Follis Electric Co. 
Electrical Engineering Co. 
John Martin 
Westinghouse Electric and Mfg. Co. 


RAILWAY SUPPLIES 
Abner Doble Co. 
Brooks-Follis Electric Co. 
C. B. Kaufman & Co. 
Simonds Manufacturing Co. 


STEAM BOILERS 
The Babcock & Wilcox Co. 


TELEPHONES 
California Electrical Works 


TRANSFORMERS 
John Martin 


Wagner Electric and Manufacturing Co. 


Westinghouse Electric and Mfg. Co 


TYPEWRITING SUPPLIES 
Leo E. Alexander & Bro. 


WATER WHEELS 
Girard Water Wheel Co. 
Jas. Leffel & Co. 
The Pelton Water Wheel Co. 


WIRES AND CABLES 


Brooks-Follis Electric Co. 

California Electrical Works 

John A. Roebling’s Sons Co. 

New York Insulated Wire Co. 
Sterling Electric Supply Co. 

The Okonite Co. 

Washburn & Moen Manufacturing Co. 





castao= WATER WHEELS 


NEW ADVERTISEMENTS. 








RAR 


WATER WHEEL. 


34 MAIN ST. SAN FRANCISCO, CAL, 
Send for Catalogue. 








PROFESSIONAL 


W. Stuart-Smith & Sidney Sprout 


Consulting and Supervising 


Mechanical == Electrical Engineers 


Electric Lighting and Power Plants 
Designed. Steam and Electrical 
Machinery Carefully Tested. 


Electro-Economics and the Electric 














Transmission of Power a Specialty 





422 Safe Deposit B’Id’zg 


Telephone, Main 5709 San Francisco 


COBB & HESSELMEYER 
MECHANICAL ENGINEERS 


42 Market St., Cor. First St. 
Telephone “ Black 2403” Rooms 70-71 
San Francisco, Cal. 








SCHOOL OF 
Practical Electrical, 
Civil, Mining and 
Mechanical Engineering, 


Surveying, Drawing, 
Architecture and Assaying 


No. 723 Market Street 


SAN FRANCISCO 
ESTABLISHED 1864 


A. VAN DER NAILLEN, 


@@P™ Send for Circulars Presicert 





HEALD’S 
BUSINESS COLLEGE 


ADAPTED TO ALL HEADS FROM — AND — 
3 FEET TO 2000 FEET. SCHOOL OF 
Specially designed and adapted to ENGINEERING 





io a a 


ELECTRIC POWER AND LIGHTING PLANTS. 


Securing a hi teed percentage and great steadiness of 
motion under vi Sab e loads. An wonoaenied concentration of power, 
and an omprocedented high velocity. Its quic operating bal- 
anced gates, affords prompt and fine regulation governor. Sat- 
isfaction guaran where others fail. 


Write for pamphlet of either, stating vour wants. 


JAMES LEFFEL & CO.,Springiield, Ohio, U.S.A. 


The Theory and Practice 
of Electrical Engineering are 
Thoroughly Taught in its 
Electrical Engineering Department 
ORION BROOKS, Instructor. 
24 Post Street 








San Francisco 











vi THE JOURNAL OF ELECTRICITY. 





General Electric Company, 
Largest Electrical Manufacturing Company in the World 





Complete Plants for Lighting, Street Railways and Power Transmission Installations. 





PACIFIC COAST OFFICE, 15 First Stret - - -  - = Sam Francisco, Cal. 
THE GAMEWELL 


D. D. WASS_ x FIRE ALARI1 


: TELEGRAPH CO. 
Electrical Engineer Manufacturers and Contractors 


Fire Alarm and Police signal Telegraphs 


Over 600 Plants in actual operation 


In principal cities and towns of the United States and Canada. Beware of 
imitators of our goods. No gone made by others can be 
relied upon to work in harmony with our plants. 














56 FIRST ST., SAN FRANCISCO 





Executive Offices : 


Generators and [lotors ; 1m parciey @.. baw. York 


R. A. ROSE, 
ONLY AWARD AT THE WORLD'S FAIRSK 3 Hardie Place 
San Francisco 


Westinghouse Electric and Manufacturing Company 


PITTSBURCH, PA. 


Manufacturers of Standard Systems for Electric Light and Power Distribution in 
Cities, Factories, Mills and Mines. 


The Tesla Polyphase Alternating System of Electrical Transmission by which Power, Incandes- 
cent and Are Lighting may be supplied from the Same Circuit. 


The Westinghouse Electric Railway System, which is the Most Durable, Economical and 
Efficient on the Market. 


NEW YORE: 120 Broadway. PITTSBURGH: reettogtanes Building. CHARLOTTE, N. C.: 36-38 College Street. 


























STON: Exc e Building. BUFFALO: Erie County k Building. SYRACUSE. N. Y.: Bastable Building. 
CHICAGO: New York Life Building. PHILADELPHIA: Girard Building. SAN FRANCISCO: Mills Building. 
TACOMA, WASH.: 102 S. Tenth Street. ST. LOUIS: American Central Buildin oe D. C.: 1333 F Street, N. 


For CANADA Address: AHEARN & SOPER, O' ‘AWA, CANADA 


THE SIMONDS MANUFACTURING COMPANY 


Electric Railway Supplies 


PITTSBURC, PA. 
Our Crucible Steel Gears and Pinions 
Are of Unsurpassed Quality 


res Pull Stock for Immediate Delivery kept by 
C.B. KAUFMAN & CO 


a - ° 
*Phone Main 616 525 Mission Street, San Francisco ex 
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Remington-Sholes GB TAMONT == 


Miniature Lamps 








Crookes’ Tubes and Glass 
Apparatus 





- FOR SCIENTIFIC PURPOSES ~ 
The New Typewriter ; 


(Not the Remington Standard) 
Old Typewriters of any make are taken in exchange No. 15 Thurlow Blk. 126 Kearny Street 


as part payment. Call and examine or write for 
Catalogue. Pacific Coast Department Represented by 


THE HOWE SCALE CO., 12-14 Pine St., S. F., Gal SAN FRANCISCO | 
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New York INSULATED Wire Co. 


—i- SOLE MANUFACTURERS oF —i— 


Grimshaw White Core, Raven White Core, Grimshaw Tapes and Splicing Compound, Competition 
Line Wire, Competition Tape, Lead Covered and Submarine Cables, Bicycle Tape. 


on se 5 


~— 
ooo 


, : WRITE AND GET OUR PRICES BEFORE PURCHASING ELSEWHERE 
TRADE mark. J. R. COLE, Sales Agent——_!. 18 SECOND ST., SAN FRANCISCO. 


--- THE S. K. C. TWO- PHASE 4. C. SYSTEM. -:- 
NO MOVING WIRE. 











eee eo 


The First and Only Complete and Perfected System by which Light and Power can be Supplied | 
from the Same Generator and Circuits. Power Transmission and Distribution j 
made Practical and Commercially Successful. i 





POINTS OF SUPERIORITY: 


Our system is much more simple and consequently much more durable than any other, either direct or alternating. 

Our generator is much more efficient than any other alternator, requires less attention and absolutely no supplies except 
lubricant for bearings. 

It is practically self-regulating without the loss of energy involved by compounding or compensating. Other multi-phase 
machinery require a balance of load. 

We have entirely eliminated from our generators the usual sources of trouble, expense and interruption of service: i. e., 
the revolving armature, commutator, collector rings, brushes, etc. 

They can be built for any voltage from 110 for isolating lighting to the high voltages required for power transmision work; 
in latter case doing away with the expense and loss of step-up transformers; the usual central station machine can be connected 
at will for either 1,000 or 2,000 volts. 

Our transformers insure satisfactory service and the greatest economy. We are prepared to fill all orders promptly. 


JOHN MARTIN, eaciric coast acent, 106 MARKET STREET, 





STANLEY ELECTRIC MANUFACTURING CO., ritTSFIELD, Mass. 
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PATENT No. 565,378 








Issued August 4, 1896, on 


FLY WHEELS 


EMBODYING THE FOLLOWING IMPORTANT AND UNEQUALLED ADVANTAGES 


First — Absolute safety against centrifugal force at rim velocities exceeding 22,000 
feet per minute, without taking into account tensile strength of radial spokes. 

Second — No bending action whatever in the spokes, whether transmitting power 
or acting only as a fly wheel. 

Third—Every element of the construction is capable of having its dimensions 
properly proportioned from material of known strength. 

Fourth — Can be made in small overlapping sections and riveted up in place. 

Fifth — Torsional strains from hub to rim or vice versa transmitted by rigid truss 
independent of radial spokes. 

Sixth — Being made up of rolled sections, perfect balance is easily attained. 

Seventh — Lower cost of construction than cast iron wheels of same diameter and 
weight for wheels over 16 feet diameter. 


Write for other important points. See Engineering News, Dec. 19, 1895; American Engineer, Oct., 
1895; JOURNAL OF ELECTRICITY, Nov., 1895. 


We are prepared to submit competitive de- ! COBB & HESSELMEYER 


signs and prices for wheels of any diameter 
andany weight to run at any rim velocity. 


Engineers 
BO oo OO On Oo OO OO Oo st # SAN FRANCISCO, CAL. 


Sheldon Building, 421 Market Street 











THE JOURNAL OF ELECTRICITY. 





The Offices, Salesrooms and Factory 
of the 


California Electrical Works 


HAVE REMOVED TO 


409 MARKET STREET 


(Between Fremont and First Streets) 
SAN FRANCISCO, CAL. 


You will be interested in learning of the absolute satisfaction derived 
from using WAGNER TRANSFORMERS, HELIOS ARC LAMPS. Then 


watch this paper for an account of their operation in the Riverside Trans- 
mission Plant. We Carry 


Western Electric Arc and Incandescent Machinery, 
Buckeye Lamps, Whitney Instruments, 
- Wagner Transformers, Schaffer Wattmeters, 
Helios Alternating Current Arc Lamps, 
Kerite Rubber-covered Wire, 


And General Supplies of Every Description. 





N.B.—_NEW ADDRESS, 409 MARKET ST., SAN FRANCISCO 
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ELECTRICAL ENGINEERING C0. 


Manufacturers of 


DYNAMOS AND ELEGTRIG MOTORS 


FOR THE TRANSMISSION AND DISTRIBUTION OF POWER 
> > 


Electric Power Apparatus for Quartz Mills 
Hoisting, Pumping, Drilling and all 
Mining Work where long dis- 
tance transmisssion is re- 
quired, a specialty 


ee 





OFFICE AND WORKS: 
34 and 36 Main St., San Francisco, Cal. 





For Sale... 


¥ Lect WIRE 
Bare Copper 


in superb second-hand condition, in usual shipping lengths, free from splices 
and in large sizes: mostly 0 and 0000 B. & S. gauge 








“THE BEST OFFER TAKES IT 


Gimme @errrenen ts 


ADDRESS 


The Sanger Electric Light Company 


311 MONTGOMERY ST. SAN FRANCISCO, Cal. 
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A FREE 


ELECTRICAL EDUCATION 


at Home, is at the command of every Bright Young Man who is willing to take upa 
pleasant line of work during his spare hours. 


Send for a Pampblet of Particulars and a Sample Copy of 


JLEGTRIGITY 


a weekly illustrated journal, devoted to the popular, non-technical, yet scientifically 
accurate, dissemination of trustworthy information upon all electrical subjects. 


Both free. 


Address, 


ELECTRICITY NEWSPAPER CO., Publishers, 


6 Park Place, New York C it- 





WANTED. 








ALTERNATOR WANTED 


A thirty (30) Kilowatt Alternator with Exciter. 
Good second-hand machine preferred. State make, 
type, voltage, condition, time in use and lowest 
cash price, f. o. b. San Francisco. Address, “L,”’ 
care THE JOURNAL Of ELECTRICITY. 





SITUATION WANTED 


A practical Electric Light and Power 
Man of ten years’ experience, age 29, 
married, wants a steady place. 

Address: “Ww...” 

Care Journal of Electricity. 


BOOKS 


on Electrical Subjects mailed to any ad- 
dress, POSTAGE PAID, on 
receipt of price. 








Address 


The Journal of Electricity 


San FRANCISCO, CAL. 





Ripans Tabules: at druggists. 
Ripans Tabules cure headache. 
Ripans Tabules assist digestion. 
Ripans Tabules cure biliousness. 
Ripans Tabules cure torpid liver. 





If we can set the matter 
contained in the JouRNAL oF 
ELEctTRICcITY on our Linotype 
Machines, we can set the 
matter contained in any other 
periodical, too, no matter 
what measure, size of type 
or how many indentions for 
cuts. 

Linotype matter is always 
new and pretty, and it does 
not cost anything extra for 


a job that runs on sorts. 





West Coast Apvy. &. Pus. Co., 


58 First Street San Francisco 
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ABNER DOBLE COMPANY 


Cor. Fremont and Howard Sts., 
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ARC LAMPS 


Pacific Coast Agents Pan ol ee San Francisco, Cal. ¥ 
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BUYERS’ DIRECTORY. 


‘ARC LAMPS 


Abner Doble Co. 

Brooks-Follis Electric Co. 

Helios Electric Co. of Philadelphia 
Sterling Electric Supply Co. 
Westinghouse Electric and Mfg. Co. 


BELTING 
H. N. Cook Belting Co. 


BOOKS AND PUBLICATIONS 


The Journal of Electricity 
Electricity Newspaper Co. 


BRUSHES 
Brooks-Follis Electric Co. 
C. B. Kaufman & Co. 
D. D. Wass 


CARBONS 
Brooks-Follis Electric Co. 


CAR REGISTERS 


C. B. Kaufman & Co. 
Brooks-Follis Electric Co. 


CONSTRUCTING ENGINEERS 


Abner Doble Co. 
John Martin 


DYNAMOS AND MOTORS 
Abner Doble Co 
Brooks-Follis Electric Co. 
California Electrical Works. 
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EDUCATIONAL 

Heald’s Business College. 

Van der Naillen’s School of Electricity 
ELECTRICAL ENGINEERS 


W. Stuart Smith & Sidney Sprout 
D. D. Wass 


ELECTRICAL REPAIRING 


California Electrical Works 
Gotterke & Low 
D. D. Wass 


ELECTRICAL SUPPLIES 
Brooks-Follis Electric Co. 
California Electrical Works 
D. D. Wass 
Portland General Electric Co. 
Sterling Electric Supply Co. 
Westinghouse Electric and Mfg Co. 

FAN MOTORS 
Abner Doble Co. 

Brooks-Follis Electric Co. 
California Electrical Works 
Interior Conduit and Insulation Co. 
Westinghouse Electric and Mfg Co. 


FIRE ALARM TELEGRAPH 

The Gamewell Fire Alarm Telegraph 
GLASS BLOWERS 

G. E. Lamont 


INSULATED WIRES 
* (See Wires and Cables) 


INCANDESCENT LAMPS 
Brooks-Follis Electric Co. 
California Electrical Works 
G. E. Lamont 
Westinghouse Electric and Mfg. Co. 


INSTRUMENTS 
California Electrical Works 
Weston Electrical Instrument Co 


INSULATING COMPOUND 
Brooks-Follis Electric Co. 
Electric Insulating Co. 

C, B. Kaufman & Co. 

A. Grothwel 

New York Insulated Wire Co 
Paraffine Paint Co. 


INTERIOR CONDUIT 
Interior Conduit and Insulation Co. 


LINE MATERIALS 
(See Electrical Supplies). 


MARINE SUPPLIES 
D. D. Wass 


MECHANICAL ENGINEERS 
Cobb & Hesselmeyer 
W. Stuart Smith & Sidney Sprout 


MICA GOODS 
Brooks-Follis Elec’ ric Co 
C. B. Kaufman & Co 


MINING APPARATUS 
Abner Doble Co. 
Brooks-Follis Electric Co. 
Electrical Engineering Co 
John Martin 
Westinghouse Electric and Mfg Co 


POWER TRANSMISSION 
Abner Doble Co 
Brooks-Follis Electric Go 
Electrical Engineering Co 
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WATER WHEEL. 


34 MAIN ST. SAN FRANCISCO, CAL. 


Send for Catalogue. 
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COBB & HESSELMEYER 


MECHANICAL ENGINEERS 
42\ Market St., Cor. First St. 


Telephone “ Black 2403” Rooms 70-71 
San Francisco, Cal. 


SIDNEY SPROUT 
supervising -- BIGGIE IGGL ENG INGGT 


STATION ECONOMICS A SPECIALTY. 
421 Market Street - - San Francisco 


*Phone Main 5709 


W. STUART-SMITH 
MECHANICAL AND ELECTRICAL 


om ENGINEER 


328 Montgomery Street, San Francisco 








SCHOOL OF 
Practical Electrical, 
Civil, Mining and 
Niechanical Engineering, 


Surveying, Drawing, 
Architecture and Assaying 


No. 723 Market Street 
SAN FRANCISCO 


ESTABLISHED 1864 


a. VAN DER N4ILLEN, 


@4B™ Send for Circulars Presicdert 





HEALD S Sy 
BUSINESS COLLEGE 
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— AND — 


SCHOOL OF 
ENGINEERING 


The Theory and Practice 
of Electrical Engineering are 
Thoroughly Taught in its 


ADAPTED TO ALL HEADS FROM 


3 FEET TO 2000 FEET. 


Specially designed and adapted to 


ELECTRIC POWER AND LIGHTING PLANTS. 


Securing a high guaranteed percentage and great steadiness of 
motion under variable loads. An unequaled concentration of power, 
and an unprecedented high velocity. Its quickly operating bal- 
anced gates, affords preser and fine regulation by governor. Sat- 
isfaction guaranteed where others fail. 


Write for pamphlet of either, stating vour wants. 


JAMES LEFFEL & CO., Springiield, Ohio, U.S.A. 





Electrical Engineering Department 
ORION BROOKS, Instructor. 
24 Post Street San Francisco 
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General Electric Company, 
Largest Electrical Manufacturing Company in the World 





Complete Plants for Lighting, Street Railways and Power Transmission Installations. 





PACIFIC COAST OFFICE, 15 First Street ~ - - - San Francisco, Cal. 
THE GAMEWELL 
D. D. WASS x FIRE ALARI1 


: TELEGRAPH CO. 
Electrical Engineer Manufacturers and Contractors 


Fire Alarm and Police signal Telegraphs 


Over 600 Plants in actual operatior 


In principal cities and towns of the United States and Canada. Beware of 
imitators of our goods. No ———- made by others can be 
relied upon to work in harmony with our plants. 














56 FIRST ST., SAN FRANCISCO 





Generators and [Motors | 0°°"'1'S-2'sarciay st., New York 


R. A. ROSE, 
ONLY AWARD AT THE WORLD’S FAIR 3 Hardie Place 


San Francisco 








Westinghouse » Electric and Manufacturing Company 


PITTSBURCH, PA. are 


Manufacturers of Standard Systems for Electric Light and Power Distribution in 
Cities, Factories, Mills ¢ and Mines. 


The Tesla Polyphase Alternating System n of Electrical Transmission by which Power, Incandes- 
cent and Are Lighting may be supplied from the Same Circuit. 


The Westinghouse Electric Railway System, which is the Most Durable, Economical and 
Efficient on the Market. 


NEW YORK: 120 Broadway. PITTSBURGH: Westinghouse Building. CHARLOTTE, N. C.: 36-38 College Street. 
BOSTON: Exchange Building. BUFFALO: Erie County Bank Building. SYRACUSE. N. Y.: Bastable Building. 
CHICAGO: New York Life Building. PHILADELPHIA: Girard Building. SAN FRANCISCO: Mills Building. 
TACOMA, WASH.: 102 S. Tenth Street. ST. LOUIS: American Central Building. WASHINGTON, D. C.: 1333 F Street, N. 
For CANADA “Address: AHEARN & SOPER, OTTAWA, CANADA. 
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H. N. COOK BELTING CO. 


Tanners and Manufactures of 


PURE OAK-TANNED 


LEATHER BELTING 


Patent Differentially Stretched 
Cook & Houston, Patentees, 1895. 














OFFICE AND BELT FACTORY 


317-319 Mission St., San Francisco. 


L. J. SCOOFEY, Eastern Agent, 304 Broadway, New York 
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Locke’s Triple Petticoat China. Insulator 
Made from the IMPERIAL PORCELAIN 


which stood the severe test of the great Cataract ConstRUCTION ON LINES BETWEEN NIAGARA 
Fats anD BurraLo, November 26th, in the heavy rainstorm when 


ALL OTHER INSULATORS BROKE DOWN. 





The material in these insulators is guaranteed to give satisfaction at any voltage required in practical use. 
Send for Oatalogue to FRED M. LOCKE, Victor, N. z; 








New Yor« INSULATED Wire Co. 


—i- GOLE MANUFACTURERS OF —i— 


Grimshaw White Core, Raven White Core, Grimshaw Tapes and Splicing Compound, Competition 
Line Wire, Competition Tape, Lead Covered aid Submarine Cables, Bicycle Tape. 





oo 


AT f : WRITE AND GET-OUR PRICES BEFORE PURCHASING ELSEWHERE 
TRADE mark. J- R. COLE, Sales Agent——_: 18 SECOND ST., SAN FRANCISCO. 


--- THE S. K. C. TWO- PHASE 4. C. SYSTEM. -:- 
NO MOVING WIRE. 








The First and Only Complete and Perfected System by which Light and Power can be Supplied 
from the Same Generator and Circuits. Power Transmission and Distribution 
made Practical and Commercially Successful. 





POINTS OF SUPERIORITY: 


Our system is much more simple and consequently muéh more durable than any other, éither direct or alternating. 

Our generator is much more efficient than any other alternator, requires less attention and absolutely no supplies except 
lubricant for bearings. : 

It is practically self-regulating without the loss of energy.involved by compounding or compensating. Other multi-phase 
machinery require a balance of load. 

We have entirely eliminated from our generators the usual sources of trouble, expense and interruption of service: i. e., 
the revolving armature, commutator, collector rings, brushes, etc. 

They can be built for any voltage from 110 for isolating lighting to the high voltages required for power transmision work; 
in latter case doing away with the expense and loss of step-up transformers; the usual central station machine can be connected 
at will for either 1,000 or 2,000 volts. 

Our transformers insure satisfactory service and the greatest economy. We are prepared to fill all orders promptly. 


JOHN MARTIN, raciric coast acentr, 1°06 MARKET STREET, 








STANLEY ELECTRIC MANUFACTURING (CO,, rittsrie.p, Mass. 
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The Smith-Manifold Calculator _ 
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Is a Slide Rule, Perfected for Wiring Formule and other Engineering 


Uses. 


It is a Small, Vest-Pocket Rule, 6 inches long, by 14 inches wide, by 


3-16 inches thick (or larger if desired). 
It is Simplicity Itself. pan¥ 


Yet the Facility and Absolute Accuracy with which it Solves 
Problems is Marvelous. | 


It gives far more detailed information than any or all the Wiring 
Tables yet devised; it solves the functions of circuits under 
Ohm’s Law; it embodies all the properties of wires, including 
Weights, Equivalents, Areas, Resistances, etc, and it affords a 
most ready means for calculating,any factor of an electric or 


water power; nor is this all. 


SS 


Read the series of articles now running in this publication, and a partial appreciation 


of its infinite value as a patience, time and money saver will be imparted. 


LS 


The price is reasonable, too—only $1.50 


SS 


For sale only by 


THE JOURNAL OF ELECTRICITY, 
421 Market Street, San Francisco, Cal. 
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The Offices, Salesrooms and Factory 
of the 


California Electrical Works 


HAVE REMOVED TO 


409 MARKET STREET 


(Petwesp Fremont and First Streets) 
_ SAN FRANCISCO, CAL. 


+++ --@ =— + 


You will be interested in learning of the absolute satisfaction derived 
from using WAGNER TRANSFORMERS, HELIOS ARC LAMPS. Then 
watch this paper for an account of their operation in the Riverside Trans- 
mission Plant. We Carry 


Western Electric Arc and Incandescent Machinery, 
Buckeye Lamps, Whitney Instruments, 
Wagner Transformers, Schaffer Wattmeters, 
Helios Alternating Current Arc Lamps, 
Kerite Rubber-covered Wire, 


And General Supplies of Every Description. 





N.B.—NEW ADDRESS, 409 MARKET ST., SAN FRANCISCO 
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Alternate Current Transmission 
| _Computations 





"The, chart secompanying this work con- 
siders ten variables «f transmission problems, 
among which are: . Lag Faetor, Periodicity, 
Inductive Volts, Ohmic Volts, and Distance 
Betwecn Wires. Range: 1,000 to 10,000 
volts; 6 to 55 miies; for single, two or three- 
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IT IS IN BRIEF, 


A Unique, Comprehensive:and Simple 
Presentation of an Ordinarily 
‘ Complex Problem 
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Edgar E. Stark 
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Price, $1.50 


INTENDING PURCHASERS PLEASE NOTIFY 


The Journal. of Evectricity 


SHELDON BUILDING 


First and Market Sts. San Francisco, Cal. 


See this number of the JOURNAL for 
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" [The ohart secompanying this work con- 
siders ten variables of transmission problems, 
among which are: . Lag Faetor, Periodicity, 
Inductive Volts, Ohmic Volts, and Distance 
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ESTABLISHED i860 


H. N. COOK BELTING CO. 


Tanners and Manufactures of 


PURE OAK-TANNED 


LEATHER BELTING 


- Patent Differentially Stretched 
Cook & Houston, Patentees, 1895. 



































OFFICE AND BELT FACTORY 


317-319 Mission St., San Francisco. 


L. J. SCOOFEY, Eastern Agent, 304 Broadway, New York 
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Locke’s Triple Petticoat China Insulator 
Made from the IMPERIAL PORCELAIN 


which stood the severe test of the great Cararact ConstrucTION oN LINES BETWEEN NIAGARA 
FaLLts AND BurraLo, November 26th, in the heavy rainstorm when 


ALL OTHER INSULATORS BROKE DOWN. 





The material in these Insulators is guaranteed to give satisfaction at any voltage required in practical use. 


Send for Catalogue to FRED M. LOCKE, Victor, N. Y. 





New York INsSuLATeD Wire Co. 


—i- SOLE MANUFACTURERS OF —i— 


Grimshaw White Core, Raven White Core, Grimshaw Tapes and Splicing Compound, Competition 
Line Wire, Competition Tape, Lead Covered and Submarine Cables, Bicycle Tape. 


~~ 
oo 


AT ft i WRITE AND GET OUR PRICES BEFORE PURCHASING ELSEWHERE 
TRADE mark. J. R. COLE, Sales Agent——_. 18 SECOND ST., SAN FRANCISCO. 











--- THE S. K. C. TWO- PHASE 4. C. SYSTEM. -:- 
NO MOVING WIRE. 
The First and Only Complete and Perfected System by which Light and Power can be Supplied 


from the Same Generator and Circuits. Power Transmission and Distribution 
made Practical and Commercially Successful. 





POINTS OF SUPERIORITY: 


Our system is much more simple and consequently much more durable than any other, either direct or alternating. 

Our generator is much more efficient than any other alternator, requires less attention and absolutely no supplies except 
lubricant for bearings. : : 

It is practically self-regulating without the loss of energy involved by compounding or compensating. Other multi-phase 
machinery require a balance of load. : 

’ We have entirely eliminated from our generators the usual sources of trouble, expense and interruption of service: i. e., 
the revolving armature, commutator, collector rings, brushes, etc. : 

They can be built for any voltage from 110 for isolating lighting to the high voltages required for power transmision work ; 
in latter case doing away with the expense and loss of step-up transformers; the usual central station machine can be connected 
at will for either 1,000 or 2,000 volts. 

Our transformers insure satisfactory service and the greatest economy. We are prepared to fill all orders promptly. 


JOHN MARTIN, raciric coast acent, 106 MARKET STREET, 





STANLEY ELECTRIC MANUFACTURING CO., PITTSFIELD. MASS. 
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- BUYERS’ 5’ DIRECTORY. 


ARC LAMPS 
Abner Doble Co. 
Brooks-Follis Electric Co. 
Helios Electric Co. of oe 
Sterling Electric Supply Co. 
Westinghouse Electric and Mfg. Co. 


BELTING 
H. N. Cook Belting Co. 


BOOKS AND PUBLICATIONS 


The Journal of Electricity 
Electricity Newspaper Co. 


BRUSHES 
Brooks-Follis Electric Co. 
C. B. Kaufman & Co. 
D. D. Wass 


CARBONS 
Brooks-Follis Electric Co. 


CAR REGISTERS 


C. B. Kaufman & Co. 
Brooks-Follis Electrie Co. 


CONSTRUCTING ENGINEERS 
Abner Doble Co. 
John Martin 


DYNAMOS AND MOTORS 


Abner Doble Co 

Brooks-Follis Electrie Co. 
California Electrical Works. 

D. D. Wass 

Electrical Engineering Co. 
Interior Conduit and Insulation Co. 
John Martin 

Ridley, A. E. Brooke. 
Siemans-Halske Electric Co. 
Portland General Electric Co. 
Westinghouse Electric and Mfg Co. 


EDUCATIONAL 
Heald’s Business College. 


Van der Naillen’s School of Electricity 


ELECTRICAL ENGINEERS 


W. Stuart Smith & Sidney Sprout 
D. D. Wass 


ELECTRICAL REPAIRING 


California Electrical Works 
Gotterke & Low 
D. D. Wass 


ELECTRICAL SUPPLIES 


Brooks-Follis Electric Co. 
California Electrical Works 

D. D. Wass 

Portland General Electric Co. 
Sterling Electric Supply Co. 
Westinghouse Electric and Mfg Co. 


FAN MOTORS 

Abner Doble Co. 

Brooks-Follis Electric Co. 

California Electrical Works 

Interior Conduit and Insulation Co. 

Westinghouse Electric and Mfg Co. 
FIRE ALARM TELEGRAPH 

The Gamewell Fire Alarm Telegraph 


GLASS BLOWERS 
G. E. Lamont 


INSULATED WIRES 
(See Wires and Cables) 


INCANDESCENT LAMPS 
Brooks-Follis Electric Co. 
California Electrical Works 
G. E. Lamont 
Westinghouse Electric and Mfg. Co. 


INSTRUMENTS 


California Electrical Works 
Weston Electrical Instrument Co. 


INSULATING COMPOUND 
Brooks-Follis Electric Co. 
Electric Insulating Co. 

C. B. Kaufman & Co. 

A. Grothwel. 

New York Insulated Wire Co 
Parafiine Paint Co. 


INTERIOR CONDUIT 
Interior Conduit and Insulation Co. 


LINE MATERIALS 
(See Electrical Supplies). 


MARINE SUPPLIES 
D. D. Wass 


MECHANICAL ENGINEERS 


Cobb & Hesselmeyer. 
W. Stuart Smith & Sidney Sprout 


MICA GOODS 


Brooks-Follis Elec‘ ric Co. 
C. B. Kaufman & Co. 


MINING APPARATUS 
Abner Doble Co. 
Brooks-Follis Electric Co. 
Electrical Engineering Co. 
John Martin 
Westinghouse Electric and Mfg Co. 


POWER TRANSMISSION 
Abner Doble Co. 
Brooks-Follis Electric Co. 
Electrical Engineering Co. 
John Martin 
Westinghouse Electric and Mfg. Co 


RAILWAY SUPPLIES 
Abner Doble Co. 
Brooks-Follis Electric Co. 
C. B. Kaufman & Co. 
Simonds Manufacturing Co 


STEAM BOILERS 
The Babcock & Wilcox Co. 


TELEPHONES 
California Electrical Works 


TRANSFORMERS 
John Martin 
Wagner Electric and Manufacturing Co 
Westinghouse Electric and Mfg. Co. 


TYPEWRITING SUPPLIES 
Leo E. Alexander & Bro. 


WATER WHEELS 


Girard Water Wheel Co. 
Jas. Leffel & Co. 
The Pelton Water Wheel Co. 


WIRES AND CABLES 


Brooks-Follis Electric Co. 

California Electrical Works 

John A. Roebling’s Sons Co. 

New York Insulated Wire Co. 
Sterling Electric Supply Co. 

The Okonite Co. 

Washburn & Moen Manufacturing Co. 





SAMSON 
CASCADE 





WATER WHEEL 


ADAPTED TO ALL HEADS FROM 


3 FEET TO 2000 FEET. 


NEW ADVERTISEMENTS. 


CIRARD 


WATER WHEEL. 


34 MAIN ST. SAN FRANCISCO, CAL. 


Send for Catalogue. 








PROFESSIONAL. 


COBB & HESSELMEYER 


MECHANICAL ENGINEERS 
421 Market St., Cor. First St. 


Telephone “ Black 2403” Rooms 70-71 
San Francisco, Cal. 


SIDNEY SPROUT 
supervising. ELBGLT GAL ENCINGET 


STATION ECONOMICS A SPECIALTY. 
421 Market Street - - San Francisco 


“Phone Main 5709 


W. STUART-SMITH 
MECHANICAL AND ELECTRICAL 


fem ENGINEER 


328 Montgomery Street, San Francisco 











SCHOOL OF 
Practical Electrical, 


Civil, Mining and 
Mechanical Engineering, 
Surveying, Drawing, 
Architecture and Assaying 


No. 723 Market Street 
SAN FRANCISCO 


ESTABLISHED 1864 


A. VAN DER NAILLEN, 


@@™ Send for Circulars Presicert 





HEALD SS Cy 
BUSINESS COLLEGE 


— AND — 


SCHOOL OF 


Specially designed and adapted to 


ELECTRIC POWER AND LIGHTING PLANTS. 


Securing a high ranteed percentage and great steadiness of 
motion andes variable loads. An unequaled conesneration of power, 
and an he gem high veheeiay. Its amekly operating bal- 
anced gates, affords mpt and fine y governor. Sat- 
isfaction guaran where others fail. 


Write for pamphlet of either, stating vour wants. 
JAMES LEFFEL & CO., Springfield, Ohio, U.S.A. 


te 


ENGINEERING 


The Theory and Practice 
of Electrical Engineering are 
Thoroughly Taught in its 
Electrical Engineering Department 
ORION BROOKS, Instructor. 
24 Post Street 





San Francisco 
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General Electric Company, 
Largest Electrical Manufacturing Company in the World 





Complete Plants for Lighting, Street Railways and Power Transmission Installations. 





PACIFIC COAST OFFICE, 15 First Street - - - - - San Francisco, Cal. 
THE GAMEWELL 
FIRE ALARI1 
TELEGRAPH CO. 


Manufacturers and Contractors 


Fire Alarm and Police signal Telegraphs 


96 FIRST ST., SAN FRANCISCO Over 600 Plants in actual operation 


Tn a cities and towns of the United States and Canada. Beware of 
“4 tators of our goods. No oor made by others can be 








D. D. WASS x 








Electrical Engineer 


relied upon to work in harmony with our plants. 


Generators and [lotors | °°"'1'3-2 Barciay st., New vork 


. ROSE, 
ONLY AWARD AT THE WORLD'S FAIRS 3 Hardie Place 


San Francisco 








Westinghouse _ Electric and Manufacturing Company 


PITTSBURCH, PA. 


Manufacturers of Standard Systems for Electric Light and Power Distribution in 
Cities, Factories, Mills and Mines. 


The Tesla Polyphase Alternating System of Electrical Transmission by which Power, Incandes- 
cent and Are Lighting may be supplied from the Same Circuit. 


The Westinghouse Electric Railway System, which is the Most Durable, Economical and 
Efficient on the Market. 


PITTSBURGH: Westinghouse Building. CHARLOTTE, N. C.: 36-38 College Street. 

BUFFALO: Erie County Bank Building. SYRACUSE. N. Y.: Bastable Building. 

PHILADELPHIA: Girard Building. SAN FRANCISCO: Mills Building. 

ST. LOUIS: American Central Buildin WASHINGTON, D. C.: 1383 F Street, N. 
For CANADA Address: AHEARN & SOPER, O' ‘AWA, CANADA. 




















NEW YORK: 120 et? 

BOSTON: Exchange Building. 
CHICAGO: New York Life Building. 
TACOMA, WASH.: 102 S. Tenth Street. 





ESTABLISHED 1860 


H. N. COOK BELTING CO. 


Tanners and Manufactures of 


PURE OAK-TANNED 


LEATHER BELTING 


- Patent Differentially Stretched 
Cook & Houston, Patentees, 1895. 

















OFFICE AND BELT FACTORY 


317-319 Mission St., San Francisco. 


L. J. SCOOFEY, Eastern Agent, 304 Broadway, New York 
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Locke’s Triple Petticoat China Insulator 
Made from the IMPERIAL PORCELAIN 


which stood the severe test of the great Cataract ConstrucTION oN LINES BETWEEN NIAGARA 
FaLLs AND BurraLo, November 26th, in the heavy rainstorm when 


ALL OTHER INSULATORS BROKE DOWN. 


The material in these Insulators is guaranteed to give satisfaction at any voltage required in practical use. 


send for Gatatogwe to FRED M. LOCKE, Victor, N. Y. 





New Yor« Insucatep Wire Co. 


—i- SOLE MANUFACTURERS OF —— 


Grimshaw White Core, Raven White Core, Grimshaw Tapes and Splicing Compound, Competition 
Line Wire, Competition Tape, Lead Covered and Submarine Cables, Bicycle Tape. 

—_——_~+¢@ 

0 WRITE AND GET OUR PRICES BEFORE PURCHASING ELSEWHERE 


TRADE mark. J. R. COLE, Sales Agent——_. 18 SECOND ST., SAN FRANCISCO. 


-- THE S. K. C. TWO- PHASE 4. C. SYSTEM. -:- 
NO MOVING WIRE. 











The First and Only Complete and Perfected System by which Light and Power can be Supplied 
from the Same Generator and Circuits. Power Transmission and Distribution 
made Practical and Commercially Successful. 





POINTS OF SUPERIORITY: 


Our system is much more simple and consequently much more durable than any other, either direct or alternating. 
Our generator is much more efficient than any other alternator, requires less attention and absolutely no supplies except 


lubricant for bearings. : - ‘ ; 
It is practically self-regulating without the loss of energy involved by compounding or compensating. Other multi-phase 


machinery require a balance of load. ves 
’ We have entirely eliminated from our generators the usual sources of trouble, expense and interruption of service: i. e., 


the revolving armature, commutator, collector rings, brushes, etc. . 
They can be built for any voltage from 110 for isolating lighting to the high voltages required for power transmision work ; 
in latter case doing away with the expense and loss of step-up transformers; the usual central station machine can be connected 


at will for either 1,000 or 2,000 volts. ; ! : 
Our transformers insure satisfactory service and the greatest economy. We are prepared to fill all orders promptly. 


JOHN MARTIN, PACIFIC COAST AGENT, 1° pce sont heigl 





STANLEY ELECTRIC MANUFACTURING CO, rittsricto, mass. 
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The Smith-Manifold Calculator 


a a 


Is a Slide Rule, Perfected for Wiring Formule and other Engineering 
Uses. 


It is a Small, Vest-Pocket Rule, 6 inches long, by 14 inches wide, by 
3-16 inches thick (or larger if desired). 


It is Simplicity Itself. 


Yet the Facility and Absolute Accuracy with which it Solves 
Problems is Marvelous. 


a) 


It gives far more detailed information than any or all the Wiring 
Tables yet devised; it solves the functions of circuits under 
Ohm’s Law; it embodies all the properties of wires, including 
Weights, Equivalents, Areas, Resistances, etc, and it affords a 
most ready means for calculating any factor of an electric or 


water power; nor is this all. 


—S 


Read the series of articles now running in this publication, and a partial appreciation 


of its infinite value as a patience, time and money saver will be imparted. 


LS 


The price is reasonable, too—only $1.50 


mS 


For sale only by 


THE JOURNAL OF ELECTRICITY, 
421 Market Street, San Francisco, Cal. 
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The Offices, Salesrooms and Factory 
of the 


California Electrical Works 


HAVE REMOVED TO 


409 MARKET STREET 


(Between Fremont and First Streets) 


SAN FRANCISCO, CAL. 


+ * +> 


You will be interested in learning of the absolute satisfaction derived 
from using WAGNER TRANSFORMERS, HELIOS ARC LAMPS. Then 
watch this paper for an account of their operation in the Riverside Trans- 
mission Plant. We Carry 


Western Electric Arc and Incandescent Machinery, 
Buckeye Lamps, Whitney Instruments, 
Wagner Transformers, Schaffer Wattmeters, 
Helios Alternating Current Arc Lamps, 
Kerite Rubber-covered Wire, 


And General Supplies of Every Description. 





N.B.—_NEW ADDRESS, 409 MARKET ST., SAN FRANCISCO 




















THE JOURNAL OF ELECTRICITY. 









IN PREPARATION 


..€4 new work on 








| Altcrnatc Current Transmission | 
# Computations 36 
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The chart accompanying this work con- 
siders ten variables of transmission problems, Edgar E. Stark 
among which are: Lag Factor, Periodicity, B. S. 





Inductive Volts, Ohmic Volts, and Distance 
Between Wires. Range: 1,000 to 10,000 
volts; 6 to 55 miies; for single, two or three- 
phase 











IT IS IN BRIEF, 
A Unique, Comprehensive and Simple 
Presentation of an Ordinarily 
Complex Problem Price, $1.50 


INTENDING PURCHASERS PLEASE NOTIFY 


The Journal of Electricity 


SHELDON BUILDING | 


First and Market Sts. San Francisco, Cal. 
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A FREE 


ELECTRICAL EDUCATION 


at Home, is at the command of every Bright Young Man who is willing to take upa 
pleasant line of work during his spare hours. 


Send for a Pampblet of Particulars and a Sample Copy of 


JLEGTRIGITY 


a weekly illustrated journal, devoted to the popular, non-technical, yet scientifically 
accurate, dissemination of trustworthy information upon all electrical subjects. 


Both free. 


Address, 


ELECTRICITY NEWSPAPER CO., Publishers, 


6 Park Place, New York Ci 





WANTED. 


ALTERNATOR WANTED 


A thirty (30) Kilowatt Alternator with Exciter. 
Good second-hand machine preferred. State make, 
type, voltage, condition, time in use and lowest 
cash price, f.o. b. San Francisco. Address, ‘‘L,”’ 
care THE JOURNAL Of ELECTRICITY. 





SITUATION WANTED 


A practical Electric Light and Power 
Man of ten years’ experience, age 29, 
married, wants a steady place. 

Address: ONE, a. he," 

Care Journal of Electricity. 


BOOKS 


on Electrical Subjects mailed to any ad- 
dress, POSTAGE PAID, on 
receipt of price. 








Address 
The Journal of Electricity 


SAN FRANCISCO, CAL. 





FOR SALE 

Two Tons Bare Copper Wire, in su- 
perb second-hand condition. in usual 
shipping lengths, free from splices and 
in large size-: mostly No. 4 to No. 0000 
B. & S. gauge. The best offer takes it. 
Address, THE SANGER ELECTRIC 
LIGHT CO., 311 Montgomery Street, 
San Francisco, Cal. 





If we can set the matter 


contained in the JoURNAL OF 
ELectrRIcITY On our Linotype 
the 


matter contained in any other 


Machines, we can set 


periodical, too, no matter 
what measure, size of type 
or how many indentions for 
cuts. 

Linotype matter is always 
new and pretty, and it does 
not cost anything extra for 


a job that runs on sorts. 


WEsT CoaAsT ADV, &. PUB. Co., 


58 First Street San Francisco 
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ELECTRICAL ENGINEERS 
W. Stuart Smith & Sidney Sprout 
D. D. Wass 


ELECTRICAL REPAIRING 
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Gotterke & Low 
D. D. Wass 
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California Electrical Works 
D. D. Wass 
Portland General Electric Co. 
Sterling Electric Supply Co. 
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FAN MOTORS 
Abner Doble Co. 
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Interior Conduit and Insulation Co. 
Westinghouse Electric and Mfg Co. 
FIRE ALARM TELEGRAPH 
The Gamewell Fire Alarm Telegraph 


GLASS BLOWERS 
G. E. Lamont 


INSULATED WIRES 
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INCANDESCENT LAMPS 
Brooks-Follis Electric Co. 
California Electrical Works 
G. E. Lamont 
Westinghouse Electric and Mfg. Co. 
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Weston Electrical Instrument Co. 
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- General Electric Company, 
Largest Electrical Manufacturing Company in the World 





Complete Plants for Lighting, Street Railways and Power Transmission Installations. 





PACIFIC COAST OFFICE, 15 First Street - - - - - San Francisco, Cal. 
THE GAMEWELL 
D. D. WASS x FIRE ALARI1 


TELEGRAPH CO. 
Electrical Engineer Manufacturers and Contractors ae 


Fire Alarm and Police Signal Telegraphs 


Over 600 Plants in actual operation 


In principal cities and towns of the United States and Canada. Beware of 
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Westinghouse Electric and Manufacturing Company 


++ PITTSBURCH, PA.——_— 


Manufacturers of Standard Systems for Electric Light and Power Distribution in 
Cities, Factories, Mills and Mines. 


The Tesla Polyphase Alternating System of Electrical Transmission by which Power, Ineandes- 
cent and Are Lighting may be supplied from the Same Circuit. 


The Westinghouse Electric Railway System, which is the Most Durable, Economical and 
Efficient on the Market. 


NEW YORK: 120 Broadway. PITTSBURGH: Westinghouse Building. CHARLOTTE, N. C.: 36-38 College Street. 
BOSTON: Exchange Building. BUFFALO: Erie County Bank Building. SYRACUSE. N. Y.: Bastable Building. 
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Locke’s Triple Petticoat China Insulator 
Made from the IMPERIAL PORCELAIN 


which stood the severe test of the great Cataract ConstrUCTION ON LINES BETWEEN NIAGARA 
FaLLts AND Burrato, November 26th, in the heavy rainstorm when 


ALL OTHER INSULATORS BROKE DOWN. 


The material in these Insulators is guaranteed to give satisfaction at any voltage required in practical use. 
Send for Catalogue to FRED M. LOCKE, Victor, N. a 





New York INSULATED Wire Co. 


“i> SOLE MANUFACTURERS OF —i— 
Grimshaw White Core, Raven White Core, Grimshaw Tapes and Splicing Compound, Competition 
Line Wire, Competition Tape, Lead Covered and Submarine Cables, Bicycle Tape. 


—— > @-o—— 
WRITE AND GET OUR PRICES BEFORE PURCHASING ELSEWHERE 


TRADE maRK. J- R. COLE, Sales Agent——_. 18 SECOND ST., SAN FRANCISCO 


--- THE S. K. C. TWO- PHASE 4. C. SYSTEM. -:- 
NO MOVING WIRE. 











The First and Only Complete and Perfected System by which Light and Power can be Supplied 
from the Same Generator and Circuits. Power Transmission and Distribution 
made Practical and Commercially Successful. 





POINTS OF SUPERIORITY: 


Our system is much more simple and consequently much more durable than any other, either direct or alternating. 

Our generator is much more efficient than any other alternator, requires less attention and absolutely no supplies except 
lubricant for bearings. ; ; 
It is practically self-regulating without the loss of energy involved by compounding or compensating. Other multi-phase 


machinery require a balance of load. 
e have entirely eliminated from our generators the usual sources of trouble, expense and interruption of service: i. e., 


the revolving armature, commutator, collector rings, brushes, etc. 
They can be built for any voltage from 110 for isolating lighting to the high voltages required for power transmision work; 


in latter case doing away with the expense and loss of step-up transformers; the usual central station machine can be connected 


at will for either 1,000 or 2,000 volts. 
Our transformers insure satisfactory service and the greatest economy. We are prepared to fill all orders promptly. 


106 MARKET STREET 


JOHN MARTIN, racic coast acenr, cael tra 
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The Smith-Manifold Calculator 
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| 
Hl Is a Slide Rule, Perfected for Wiring Formule and other Engineering 
Uses. 
It is a Small, Vest-Pocket Rule, 6 inches long, by 14 inches wide, by 
3-16 inches thick (or larger if desired). 
a It is Simplicity Itself. 
; Yet the Facility and Absolute Accuracy with which it Solves 
Problems is Marvelous. 
f 
: mS 
| It gives far more detailed information than any or all the Wiring 
4 Tables yet devised; it solves the functions of circuits under 
Ohm’s Law; it embodies all the properties of wires, including 
a Weights, Equivalents, Areas, Resistances, ete, and it affords a 
t most ready means for calculating any factor of an electric or 
water power; nor is this all. 
SS 
Read the series of articles now running in this publication, and a partial appreciation 
of its infinite value as a patience, time and money saver will be imparted. 
mS 
The price is reasonable, too—only $1.50 
—S 
For sale only by 


THE JOURNAL OF ELECTRICITY, 


421 Market Street, San Francisco, Cal, 
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The Offices, Salesrooms and Factory 
of the 


California Electrical Works 


HAVE REMOVED TO 


409 MARKET STREET 


(Between Fremont and First Streets) 
SGN FRANCISCO, CAL. 


+ a + 


You will be interested in learning of the absolute satisfaction derived 
from using WAGNER TRANSFORMERS, HELIOS ARC LAMPS. Then 
watch this paper for an account of their operation in the Riverside Trans- 
mission Plant. We Carry 


Western Electric Arc and Incandescent Machinery, 
Buckeye Lamps, Whitney Instruments, 
Wagner Transformers, Schaffer Wattmeters, 
Helios Alternating Current Arc Lamps, 
Kerite Rubber-covered Wire, 


And General Supplies of Every Description. 





N.B.—NEW ADDRESS, 409 MARKET ST., SAN FRANCISCO 
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The chart accompanying this work con- 
siders ten variables of transmission problems, 
among which are: Lag Factor, Periodicity, 
Inductive Volts, Ohmic Volts, and Distance 
Between Wires. Range: 1,000 to 10,000 
volts; 6 to 55 miies; for single, two or three- 
phase 


IT IS IN BRIEF, 


A Unique, Comprehensive and Simple 
Presentation of an Ordinarily 


Complex Problem 
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pS 


Edgar E. Stark 


B. 8. 
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g Price, $1.50 


INTENDING PURCHASERS PLEASE NOTIFY 
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ournal of Electricity 
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San Francisco, Cal. 
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A. FREE 
ELECTRICAL EDUCATION 


at Home, is at the command of every Bright Young Man who is willing to take upa 
pleasant line of work during his spare hours. 


Send for a Pampbliet.of .Particulars.and.a.Sample Copy of 


]LEGTRIGITY 


a weekly illustrated journal, devoted to the popular, non-technical, yet scientifically 
accurate, dissemination of trustworthy information upon all electrical subjects. 


Both free. 


Address, 


ELECTRICITY NEWSPAPER CO., 


Publishers, 
6 Park -Place, New York City. 
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ALTERNATOR WANTED 





A thirty (30) Kilowatt Alternator with Exciter. 

second-hand machine preferred. State make, 

type, voltage, condition, time in use and lowest 

cash price, f.o. b. San Francisco. Address, ‘“L,” 
care THE JOURNAL Of ELECTRICITY. 





SITUATION WANTED 


A practical Electric Light and Power 
Man of ten years’ experience, age 29, 
married, wants a steady place. 

Address: Ore te ae,” 

Care Journal of Electricity. 


BOOKS 


on Electrical Subjects mailed to any ad- 
dress, POSTAGE PAID, on 
receipt of price. 





Address 
The Journal of Electricity 


SAN FRANCISCO, CAL. 





FOR SALE 

Two Tons Bare Copper Wire, in su- 
perb second-hand condition. in usual 
shipping lengths, free from splices and 
in large sizes: mostly No. 4 to No. 0000 
B. & S. gauge. The best offer takes it. 
Address, THE SANGER ELECTRIC 
LIGHT CO., 311 Montgomery Street, 
San Francisco, Cal. 





If we can set the matter 
contained in the JoURNAL OF 
ELEcTRICITY On our Linotype 
Machines, we can set the 
matter contained in any other 
periodical, too, no matter 
what measure, size of type 
or how many indentions for 
cuts. 

Linotype matter is always 
new and pretty, and it does 
not cost anything extra for 


a job that runs on sorts. 
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cent and Are Lighting may be supplied from the Same Circuit. 


The Westinghouse Electric Railway System, which is the Most Durable, Economical and 
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Locke’s Triple Petticoat China Insulator 
Made from the IMPERIAL PORCELAIN 


which stood the severe test of the great Cararact ConsTrRUCTION ON LINES BETWEEN NIAGARA 
FaLts AND BurraLo, November 26th, in the heavy rainstorm when 


ALL OTHER INSULATORS BROKE DOWN. 


The material in these Insulators is guaranteed to give satisfaction at any voltage required in practical use. 
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New York INSULATED Wire Co. 


—i- SOLE MANUFACTURERS OF —— 


Grimshaw White Core, Raven White Core, Grimshaw Tapes and Splicing Compound, Competition 
Line Wire, Competition Tape, Lead Covered and Submarine Cables, Bicycle Tape. 











++ 
WRITE AND GET OUR PRICES BEFORE PURCHASING ELSEWHERE 
TRADE mark. J- R. COLE, Sales Agent——_ 18 SECOND ST., SAN FRANCISCO 





-- THE S. K. C. TWO- PHASE 4. C. SYSTEM. -:- 
NO MOVING WIRE. 
The First and Only Complete and Perfected System by which Light and Power can be Supplied 


from the Same Generator and Circuits. Power Transmission and Distribution 
made Practical and Commercially Successful. 





POINTS OF SUPERIORITY: 


Our system is much more simple and consequently much more durable than any other, either direct or alternating. 

Our generator is much more efficient than any other alternator, requires less attention and absolutely no supplies except 
lubricant for bearings. ‘ 

It is practically self-regulating without the loss of energy involved by compounding or compensating. Other multi-phase 
machinery require a balance of load. 

We have entirely eliminated from our generators the usual sources of trouble, expense and interruption of service: i. e., 
the revolving armature, commutator, collector rings, brushes, etc. 

They can be built for any voltage from 110 for isolating lighting to the high voltages required for power transmision work; 
in latter case doing away with the expense and loss of step-up transformers; the usual central station machine can be connected 


at will for either 1,000 or 2,000 volts. ; x ; 
Our transformers insure satisfactory service and the greatest economy. We are prepared to fill all orders promptly. 
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Is a Slide Rule, Perfected for Wiring Formule and other Engineering 
Uses. 


‘ It is a Small, Vest-Pocket Rule, 6 inches long, by 14 inches wide, by 
3-16 inches thick (or larger if desired). 


It is Simplicity Itself. 


Yet the Facility and Absolute Accuracy with which it Solves 
Problems is Marvelous. 


a 


It gives far more detailed information than any or all the Wiring 
Tables yet devised; it solves the functions of circuits under 
Ohm’s Law; it embodies all the properties of wires, including 
Weights, Equivalents, Areas, Resistances, etc, and it affords a 
most ready means for calculating any factor of an electric or 


water power; nor is this all. 
Read the series of articles now running in this publication, and a partial appreciation 


of its infinite value as a patience, time and money saver will be imparted. 


—S 


The price is reasonable, too—only $1.50 


| 
For sale only by 


THE JOURNAL OP ELECTRICITY, 


421 Market Street, San Francisco, Cal. | 
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The Offices, Salesrooms and Factory 
of the 


California Electrical Works 


HAVE REMOVED TO 


409 MARKET STREET 


(Between Fremont and First Streets) 


SAN FRANCISCO, CAL. 


You will be interested in learning of the absolute satisfaction derived 
from using WAGNER TRANSFORMERS, HELIOS ARC LAMPS. Then 
watch this paper for an account of their operation in the Riverside Trans- 
mission Plant. We Carry 


Western Electric Arc and Incandescent Machinery, 
Buckeye Lamps, Whitney Instruments, 
Wagner Transformers, Schaffer Wattmeters, 
Helios Alternating Current Arc Lamps, 
Kerite Rubber-covered Wire, 


And General Supplies of Every Description. 





N.B.—_NEW ADDRESS, 409 MARKET ST., SAN FRANCISCO 
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The chart accompanying this work con- 
siders ten variables of transmission problems, 
among which are: Lag Factor, Periodicity, 
Inductive Volts, Ohmic Volts, and Distance 
Between Wires. Range: 1,000 to 10,000 
volts; 6 to 55 miies; for single, two or three- 
phase 


IT IS IN BRIEF, 


A Unique, Comprehensive and Simple 
Presentation of an Ordinarily 


Complex Problem 


INTENDING PURCHASERS PLEASE NOTIFY 
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A FREE 


ELECTRICAL EDUCATION 


at Home, is at the command of every Bright Young Man who is willing to take up a 
pleasant line of work during his spare hours. 


Send for a Pampblet of Particulars and a Sample Copy of 


JLEGTRIGITY 


&@ weekly illustrated journal; devoted to the popular, non-technical, yet scientifically 
accurate, dissemination of trustworthy information upon all electrical subjects. 


Both free. 


Address, 


ELECTRICITY NEWSPAPER CO., Publishers, 


6 Park Place, New York City. 





WANTED. 


ALTERNATOR WANTED 


A thirty (30) Kilowatt Alternator with Exciter. 

second-hand machine preferred. State make, 

type, voltage, condition, time in use and- lowest 

cash price, f. o. b. San Francisco, Address, ‘“‘L,” 
care THE JOURNAL OF ELECTRICITY. 





SMALL STEAM ENGINE, of 3 or 5 h. 

p., Vertical type preferred. May be 
either new or second hand. Address, 
stating price, make, dimensions and con- 
dition, ‘‘Steam Engine,’’ care JOURNAL 
OF ELECTRICITY, San Francisco. 





A SMALL ALTERNATOR, having a 

periodicity of 7200 alternations per 
minute. Its capacity should be about 2 or 
3 kilowatts and its potential preferably 125 
volts. It may be either self or serarately- 
excited, new or second hand. Address, 
‘Small Alternator’’ (giving pice and de- 
scription), care Journal of Electricity, S. F. 





SITUATION WANTED 


A practical Electric Light and Power 
Man of ten years’ experience, age 29, 
married, wants a steady place. 

Address: ow. oh oe 

Care Journal of Electricity. 





Ripans Tabules: at druggists. 

Ripans Tabules cure headache. 
Ripans Tabules assist digestion. 
Ripans Tabules cure biliousness. 


Ripans Tabules cure torpid liver. 





If we can set the matter 


contained in the JOURNAL OF 
ELEcrricity on our Linotype 
Machines, we can set the 
matter contained in any other 
matter 


periodical, too, no 


what measure, size of type 
or how many indentions for 
cuts. 

Linotype matter is always 
new and pretty, and it does 
not cost anything extra for 


a job that runs on sorts. 





BYRON RING, 
Successor to 
West Coast ADv. &. PuB. Co., 


22 Clay St, | Tel. Main 1145) San Francisco 
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General Electric Company, 
Largest Electrical Manufacturing Company in the World 





Complete Plants for Lighting Street Railways and Power Transmission Installations. 





PACIFIC COAST OFFICE, 15 First Street - - - ss - San Francisco, Cal. 
THE GAMEWELL 


D. D. WASS x | FIRE ALARM 


weer ; TELEGRAPH CO. 
Electrical Engineer sl dasihine s05 Orterpens 


Fire Alarm and Police Signal Telegraphs 


06 FIRST St CAN Teele’ Over 600 Plants in actual operatior 
In telnet cities and towns of the United States and Canada. Beware of 


RET Ee tators of our goods. No ———- made by others can be 
relied upon to work in harmony with our plants. 














Generators and [lotors 9°°°"'"S -2"berciay st., New vork 





San Francisco 


‘Westinghouse Electric and Manufacturing Company 


*——- PITTSBURCH, PA. 


Manufacturers of Standard Systems for Electric Light and Power Distribution in 
Cities, Factories, Mills and Mines. 


The Tesla Polyphase Alternating System of Electrical Transmission by which Power, Ineandes- 
cent and Are Lighting may be supplied from the Same Circuit. 


The Westinghouse Electric Railway System, which is the Most Durable, Economical and 
Efficient on the Market. 














NEW YORK: 120 Broadway. PITTSBURGH: Westinghouse Building. CHARLOTTE, N. C.: 36-38 College Street. 
BOSTON: Exchange Building. BUFFALO: Erie County Bank Building. SYRACUSE. N. Y.: Bastable Building. 
CHICAGO: New York Life Building. PHILADELPHIA: Girard Building SAN FRANCISCO: Mills Building. 
TACOMA, WASH.: 102 S. Tenth Street. ST. LOUIS: American Central Buildin WASHINGTON, D. C.: 1333 F Street, N. 


For CANADA Address: AHEARN & SOPER, O ‘AWA, CANADA. 





INSULATING CONDUIT a 
LiowDEnr, Y BAN + AND + POWER + WoTORS 


Two sy pow in 
one iron 
BRASS Armored Tube 
and | 3 
IRON wet one aha 
ARMORED OF INTERIOR 
) WIRING 


interior Conduit and Insulation Company 


527-534 WEST THIRTY-FOURTH STREET 
NEW YORK 








| 
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Locke’s Triple Petticoat China Insulator 
Made from the IMPERIAL PORCELAIN 


which stood the severe test of the great Cataract ConsTRUCTION ON LINES BETWEEN NIAGARA 
FaLLs AND BurraLto, November 26th, in the heavy rainstorm when 


ALL OTHER INSULATORS BROKE DOWN. 


The material in these Insulators is guaranteed to give satisfaction at any voltage required in practical use. 


Send for Catalogue to FRED M. LOCKE, Victor, N.  & 





New Yor« INSULATED Wire Co. 


—i- SOLE MANUFACTURERS OF —i— 


Grimshaw White Core, Raven White Core, Grimshaw Tapes and Splicing Compound, Competition 
Line Wire, Competition Tape, Lead Covered and Submarine Cables, Bicycle Tape. 


~~ 
oor 








, : WRITE AND GET OUR PRICES BEFORE PURCHASING ELSEWHERE 
TRADE mark. J- R. COLE, Sales Agent——_. 18 SECOND ST., SAN FRANCISCO 


-- THE S. K. C. TWO- PHASE 4. C. SYSTEM. -:- 
NO MOVING WIRE. 





The First and Only Complete and Perfected System by which Light and Power can be Supplied 


from the Same Generator and Circuits. Power Transmission and Distribution 
made Practical and Commercially Successful. 





POINTS OF SUPERIORITY: 


Our system is much more simple and consequently much more durable than any other, either direct or alternating. 
Our generator is much more efficient than any other alternator, requires less attention and absolutely no supplies except 


lubricant for bearings. 
It is practically self-regulating without the loss of energy involved by compounding or compensating. Other multi-phase 


machinery require a balance of load. 
We have entirely eliminated from our generators the usual sources of trouble, expense and interruption of service: i. e., 


the revolving armature, commutator, collector rings, brushes, etc. 
They can be built for any voltage from 110 for isolating lighting to the high voltages required for power transmision work; 


in latter case doing away with the expense and loss of step-up transformers; the usual central station machine can be connected 


at will for either 1,000 or 2,000 volts. 
Our transformers insure satisfactory service and the greatest economy. We are prepared to fill all orders promptly. 


JOHN MARTIN, raciric coast cent, 10° MARKED SUREET, 





STANLEY ELECTRIC MANUFACTURING CO.,, rittsrie.p, Mass. 
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The Smith-Manifold Calculator __ 


Is a Slide Rule, Perfeeted for Wiring Formule and other Engineering 
Uses. 





It is a Small, Vest-Pocket Rule, 6 inches long, by 14 inches wide, by 
3-16 inches thick (or larger if desired). 


It is Simplicity Itself. 


Yet the Facility and Absolute Accuracy with which it Solves 
Problems is Marvelous. 


a 


it gives far more detailed information than any or all the Wiring 
Tables yet devised; it solves the functions of circuits under 
Ohm’s Law; it embodies all the properties of wires, including 
Weights, Equivalents, Areas, Resistances, etc, and it affords a 
most ready means for caleulating any factor of an electric or 
water power; nor is this all. 


—S 


Read the series of articles now running in this publication, and a partial appreciation 
of its infinite value as a patience, time and money saver will be imparted. 


VS 


The price is reasonable, too—only $1.50 


—S 


For sale only by 


THE JOURNAL OF ELECTRICITY, 


San Francisco, Cal. 














THE Soe: OF BLAGTRICIEY: 


The Offices, Salesrooms and Factory 
of the 


California Electrical Works 


HAVE REMOVED TO 


409 MARKET STREET 


(Between Fremont and First Streets) 
SAN FRANCISCO, CAL. 


+ *» + 


You will be interested in learning of the absolute satisfaction derived 
from using WAGNER TRANSFORMERS, HELIOS ARC LAMPS. Then 
watch this paper for an account of their operation in the Riverside Trans- 
mission Plant. We Carry 


Western Electric Arc and Incandescent Machinery, 
Buckeye Lamps, Whitney Instruments, 
Wagner Transformers, Schaffer Wattmeters, 
Helios Alternating Current Arc Lamps, 
Kerite Rubber-covered Wire, 


And General Supplies of Every Description. 





N.B.—NEW ADDRESS, 409 MARKET ST., SAN FRANCISCO 
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The chart accompanying this work con- 
siders ten variables of transmission problems, 
among which are: Lag Factor, Periodicity, 
Inductive Volts, Ohmic Volts, and Distance 
Between Wires. Range: 1,000 to 10,000 
volts; 6 to 55 miies; for single, two or three- 
phase 


IT IS IN BRIEF, 


A Unique, Comprehensive and Simple 
Presentation of an Ordinarily 
Complex Problem 


INTENDING PURCHASERS PLEASE NOTIFY 


The Journal of Electricity 





Alternate Current 
s¢ Computations 
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Transmission 
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By. 


Edgar E. Stark 


B. 5. 


@ tt 








Price, $1.50 


- 


San Francisco, Cal. 
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Chas. C. Moore, Paciiic Gost Accent, 
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ACME ELECTRIC 
MANPG CO. 


«e's Dynamos 
Motors 
Dyna-Motors 


Volt Meters, Aupees Meters, Switchboards, 
Transformers, Rheostats, Ground Detecters, 
Automatic Starting Boxes, Potential In- 
dicators, Knife Swi sohes, Automatic 
Circuit Breakers, Arc Lamps. 


Estimates Given on Electric Light and Power Plants. 


Armature Winding, Commutators Re-filled 
and Repairing a Specialty. 





525 MISSION ST., San Francisco, Cal. : 


Tcicphore Main 616 


WANTED. 








A Practical Engineer and good 
Draughtsman, thoroughly conversant 
with Electricity, and Electrical, Steam 
and Hydraulic sower, seeks re-engage- 
ment as foreman or to take charge of 
power plant. Fair, (foreign) commer- 
cial experience, and used to control of 
men. Excellent references. 

Address, M. E., this office. 





SMALL STEAM ENGINE, of 3 or 5h. 

p-, Vertical type preferred. May be 
either new or second hand. Address, 
stating price, make, dimensions and con- 
dition, ‘‘Steam Engine,’’ care JOURNAL 
OF ELECTRICITY, San Francisco. 





SMALL ALTERNATOR, having « 
periodicity of 7200 alternations per 
minute. Its capacity should be about 2 or 
3 kilowatts and its potential preferably 125 
volts. It may be either self or serarately- 
excited, new or second hand. Address, 
“Small Alternator’’ (giving p-ice and de- 
scription), care Journal of Electricity, S. F. 





A one-quarter or one-half horse power 
constant potential 110-volt motor, either 
hew or second-hand, but in first-class cun- 
dition. Examination must be allowed 
State time of service, condition and price, 
and address, ‘‘Electric Motor,’’ care Jour- 
nal of Electricity. 





FOR SALE. 





One 4 h. p. “electric motor in - first- class 
secodd-hand condition. 220-volt constant 
—— motor, built by the Electrical 

ngineering Company, of San Francisco. 
For price or examination apply to Byron 
Ring, 22 Clay St., San Francisco. 





If we can set the matter 
contained in the JouRNAL oF 
ELEcTRIcITY on our Linotype 
the 


matter contained in any other 


Machines, we can set 


periodical, too, no matter 
what measure, size of type 
or how many indentions for 
cuts. 

Linotype matter is always 
new and pretty, and it does 
not cost anything extra for 


a job that runs on sorts. 





BYRON RING, 
Successor to 


West Coast Apy. &. Pus. Co., 


22 Clay St. |Tel. Main 1145) San Francisco 
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Pacific Coast Asents 
CORS agper doBce COMPADY 


For All Industrial Purposes Cor. Fremont and Boward Sts, 
San Francisco 
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BUYERS’ DIRECTORY. 


ARC LAMPS 


Abner Doble Co. 

Brooks-Follis Electric Co. 

Helios Electric Co. of Philadelphia 
Sterling Electric Supply Co. 
Westinghouse Electric and Mfg. Co. 


BELTING 
H. N. Cook Belting Co. 


BOOKS AND PUBLICATIONS 
The Journal of Electricity 


BRUSHES 


Brooks-Follis Electric Co. 
C. B. Kaufman & Co 
D. D. Wass 


CARBONS 
Brooks-Follis Electric Co. 


CAR REGISTERS 


C. B. Kaufman & Co. 
Brooks-Follis Electric Co. 


CONSTRUCTING ENGINEERS 


Abner Doble Co. 
John Martin 


DYNAMOS AND MOTORS 


Abner Doble Co 

Brooks-Follis Electric Co. 
California Electrioal Works. 

D. D. Wass 

Electrical Engineering Co. 
Interior Conduit and Insulation Co. 
John Martin 

Ridley, A. E. Brooke. 
Siemans-Halske Electric Co. 
Portland General Electric Co. 
Westinghouse Electric and Mfg Co. 


EDUCATIONAL 
Heald’s Business College. 


Van der Naillen’s School of Electricity 


ELECTRICAL ENGINEERS 
Sidney Sprout 
W. Stuart Smith 
ELECTRICAL REPAIRING 


California Electrical Works 
D. D. Wass 


ELECTRICAL SUPPLIES 


Brooks-Follis Electric Co. 
California Electrical Works 

D. D. Wass 

Portland General Electric Co. 
Sterling Electric Supply Co. 
Westinghouse Electric cad Mfg Co. 


FAN MOTORS 
Abner Doble Co. 
Brooks-Follis Electric Co. 
California Electrical Works 
Interior Conduit and Insulation Co. 
Westinghouse Electric and Mfg Co. 


FIRE ALARM TELEGRAPH 

The Gamewell Fire Alarm Telegraph 
INSULATED WIRES 

(See Wires and Cables) 


INCANDESCENT LAMPS 


Brooks-Follis Electric Co. 
California Electrical Works 
Westinghouse Electric and Mfg. Co. 


INSTRUMENTS 


California Electrical Works 
Weston Electrical Instrument Co. 


INSULATING COMPOUND 


Brooks-Follis Electric Co. 
Electric Insulating Co. 

C. B. Kaufman & Co 

A. Grothweli 

New York Insulated Wire Co 
Paraffine Paint Co. 


INTERIOR CONDUIT 

Interior Conduit and Insulation Co. 
LINE MATERIALS 

(See Electrical Supplies). 
MECHANICAL ENGINEERS 


Cobb & Hesselmeyer. 
W. Stuart Smith 


MICA GOODS 


Brooks-Follis Electric Co. 
| C. B. Kaufman & %o. 


MINING APPARASLUS 
Abner Doble Co. 
Brooks-Follis Electric Co. 
Electrical Engineering Co. 
John Martin 
Westinghouse E.ectric and Mfg Co. 


POWER TRANSMISSION 
Abner Doble Co. 
Brooks-Follis Electric Co. 
Electrical Engineering Co. 
John Martin 
Westinghouse E.ectric and Mfg. Co. 


RAILWAY SUPPLIES 


Abner Doble Co. 
Brooks-Follis Electric Co. 
C. B. Kaufman & Co. 
Simonds Manufa turing Co. 


STEAM BOILERS 
The Babcock & Wilcox Co. 


TELEPHONES 
California Electrical Works 


TRANSFORMERS 
John Martin 
Wagner Electric ».d Manufacturing Co 
Westinghouse Electric and Mfg. Co. 


TYPEWRITING SUPPLIES 
Leo E. Alexander & Bro. 


WATER WHEELS 


Girard Water Wheel Co. 
Jas. Leffel & Co 
The Pelton Water Wheel Co. 


WIRES AND CABLES 


Brooks-Follis Electric Co. 

California Electrical Works 

John A. Roebling’s Sons Co. 

New York Insulated Wire Co. 
Sterling Electric Supply Co. 

The Okonite Co. : 
Washburn & Moen Manufacturing Co. 





ADAPTED TO ALL HEADS FROM 


caste WATER WHEEL 


3 FEET TO 2000 FEET. 


Specially designed and adapted to 
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PROFESSIONAL. 


COBB & HESSELMEYER 


MECHANICAL ENGINEERS 
421 Market St., Cor. First St. 


Telephone “ Black 2403” Rooms 70-71 
San Francisco, Cal. 


SIDNEY SPROUT 
SUPERVISING Electrical Engineer 


STATION ECONOMICS A SPECIALTY. 


421 Market Street - - San Francisco 


W. STUART-SMITH 
MECHANICAL AND ELECTRICAL 


aem— ENGINEER 


Room 26, Sheldon Bidg., San Francisco 

















EDUCATIONAL. 








SCHOOL OF 
Practical Electrical, 


Civil, Mining and 
Mechanical Engineering, 
Surveying, Drawing, 
Architecture and Assaying 


No. 723 Market Street 
SAN FRANCISCO 


ESTABLISHED 1864 


A. VAN DER NAILLEN, 
@@B~ Send for Circulars Presice. t 
HEALD’S =a” 
BUSINESS COLLEGE 

SCHOOL OF 
ENGINEERING 


The Theory and Practice 
of Electrical Engineering are 
Thoroughly Taught in its 





Electrical Engineering Department 
ORION BROOKS, Instructor. 
24 Post Street 


BOOKS 


San Francisco 








ELECTRIC POWER AND LIGHTING PLANTS. on Electrical Subjects mailed to any ad- 


Securing a high p geestatess percentage and great steadiness of dress, POSTAGE PAID, on 
motion under vai loads. An unequaled concentration of power, 

and an enguecndansel high velocity. Its quickly operating bal- 
anced gates, affords mie. promes and fine regulation by governor. Sat- Address 


isfaction guarante where others fail. 
the Journal of Electricity 


Write for pamphlet of either, stating your wants. 
SAN FRANCISCO, CAL. 


JAMES LEFFEL & CO., Springfield, Ohio, U.S.A. 


receipt of price. 
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We are contemplating making a move shortly, where we will obtain larger and 


On all these lists, which are net, the terms are cash with order, or instructions to ship sight draft-attached to B. L. 


The above switches are mounted on slate bases. 


more commodious offices, store room and shipping facilities, so offer the following lists 
of material at exceedingly low prices in order to close them out and overcome the 
necessity of moving them. 
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GD BEISIDONS Shore Tee TOD MONIES os ee Shou dhe eee es cdo n dee cdecvcs couces sade onnes ven 5.00 ‘* 
Sees CPE BLO SE: 5 ua din'< Swdabh 4a 5 ane 0455645 Chandan base be esas beee ee Cioes. dabok 2.00 ‘ 
10 Pioneer Direct Current, 150 hour Long Burning Are Lamps, 100 to 110 volts. ................... 20.00 ‘ 
2 Ideal Long Burning Are Lamps, Alternating Current, 110 volts, 16,000 alternations,............. 25.00 ‘* 
100 25- ampere D. Pp. s. T. Knife Switches i bvrct MA ARDLK Sci pO a aS sp CTR RREEE ak eS ncaa a ers 
Pa ar ek See Pe or ce each a non.bs wed #903 kb ot a bedas eae ae waesereq kee <, 
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2865 assorted Wood Push Buttons 


eee a Ca Ng ails od ieee dig Said S Byard ANN Windia ue. etm a SW BOreuines a ¥ . .05 each 
276. pounds H. Bh. Tubing, aanowtad-aines. «i. 5 «oie is ccc nbc oe enc cs cence cece eect eins oteesiogis . 40 per Ib. 
CT i oi cs oe Sse a ot chee ne ws pmab er sebecces so sueiveee ness .30 each 
Se a EG a o's Sinks vcs dene vega’ 81 St MEAS Se ee ewe mH eee, tases sases 15.00 gro. 
i 6k Sk no nas Gand SA Wd God wide 0s bb Sw <hin'elew bd aise kh he's BGcd tenan meee e .60 per 10€ 
I OE «oi o's nw dv ss nels Chee bdesbice cu an wien odnpupete? ¢ seb deenec cs ac ' ibe 
ee Ir kiya ond we D5 0k Gob wow sis Eas FE ds bow h OSS ENE R eed be 008 bs Vee vece vee -60 
SE a7, Laces din in cu cc cs sae be a Oi baART SOR BE CME ed « Cheed eds aceene 15} each 
eas a ke 30 2 be-« wed dain Co abivn ath wed od dike bad b abet <ewace oa vies 09 § 
ne ee ee RR UNO, 6 0 0 ewic sce ss wee mee ewEOeW Ee seen ence sccecesceseseces -09 
os ok, vcs e ude ccraecedb oWsedcvsercbecntcibectings cecssavcees 4.50 per 100 
ve 2.80 
pres eas BEDS, Se bhi bung do Pk bbe ne ood vhicuwe Cudbe ded elds vewdécileles oe 1.90 
es Be RE Lg ea i MIE ovine adorn ds gv bo an bit cones capppnuabignsed< kes 1.30 
4800 EE PS ceri h os Ak a PUREE i 4c veer ccceeencce 2.00 
EE RUIN 6 e'dh setae Cad eU RN TEV Oe OV NUWT ERENT INU USCS occ c cect uber cccesedicese cee 4.50 
600 G. E. 800 Billing & Spencer Commutator Bars TEE 1 SEEN ER oo BL apie SS Seaplapel ap og tame eee .33 per lb 
400 W. P. 50 RE a ee Ee OE UWE iu. wc s oA Meee ooh © edie Cee ge oh obo eaRS eB .“ 
175 pounds Half and Half Bar Solder Eg ek REP Oe te en LOR. Re pt eae = 
250 Tee eee ee nails nuh eapdin/ ocala Ricae dew © aim adlitamniine-4.o=8 eis 
585 cee a a I RI Sees Ft eno IR? ae a ee ge .374 
600 * Competition Tape. . a eee eer ie es Sahl atta. mem 0's «nw «cu eR 374 
400 Pe TRG, i's Bes v5 os... sae. vcs sarge » oo Dh 55 
145 EE Oe ae Le 60 * 
150 West. Alternating Current, latest type induction Fan Motor, ‘complete with polished ‘brass fan 
and guard, and regulating switch in base, giving three speeds......................2-000005- -40 each 
25 1-12 h. p. Lundell Direct Current Fan Motors, complete with fan and guard......... 16.00 ‘* 


16 }$h. p. Lundell Fan Motors, complete with 16 inch fan and guard, finished in polished ‘brass... 19.00 


The above motors are for from 100 to 110 volts. 


10 ¢h. p. Lundell Ceiling Fan Motors, direct current, finished in polished brass, 110 volts....... .. 30.00 ‘‘ 
10 $h. p. finished in polished brass, 250 volts......................... 32.50 ‘* 
15 3 h. p- ws ie a direct current, finished in black japan, gilt ee 500 volts. 33.00 ‘* 
24 1-12 h, p. 100 to 115 Volts, direct current, Lundell Power Motors Rela abe taco aps ...- 14.00 
I nok Re a ty eR. Fg OP Rd Mae a.5 0X s Wei be a0 bzs oe nes - 18.00 
10 ¢ h. p. 115 volts, Lundell Power Motors, complete with Cutler & Hammer automatic releasing 
ESPEN S ice ROR CSET a sae LE A Pee Mee ee paar Deere re bie Nene RRND hee, 38.00 
10 ¢ h. p. 500 volt Lundell Power Motors, complete with Cutler & Hammer releasing starting box. . 42.50 
5 i p. 115 wh & H. automatic .. 55.00 
3$h.p.500 ‘ at ts = ‘¢ se .. 57.50 
21h. p. 230 “ re He s . 70.00 
11h. p. 500 ‘* .. 12.50 
12h. p. 250 ‘* ..105.00 
12h. p. 500 ‘* . 107.00 
45h. p.500 ‘* ..175.00 ** 
2 7}h.p. 500 ‘* ..245.00 * 
3 10h.p. 500 ‘ ..260.00 ** 


above motors, shipping weights, face and diameter of pulleys, etc. 


sliding rails, belt tightener, brushes, etc. 


We shall ina dhiaand 3 to give you further information, upon application, as to te the speeds of the 


These motors are complete with 


We can offer you one Card Electric Motor and Dynamo, 7} h. p. direct current, 125 volt generator, 


complete with sliding rails and belt tightener for $200. 
5000 feet White Core R. Cc. Wire, No. 16 


75000 see 
15000‘ x " ss ASRS 
5000‘ ¥ i Sa ee 
7000 ‘* * “ 4 PRE oe ee 
3500 ee ee ‘e oe 5 
750 « ‘6 | Serge Sigs cy Sets, eres 
900 * 0 3 
2000 : Z:.; 
2000 yards No. 22 B. & S. Gauge, silk covered Lamp Cord 
2000 20 


a ae 
NER ae” Fae 


1500 14 
750 s 12 i Of A 
1000 = 22 43 ‘* cotton covered 
2000 se 20 sé +e se 
10000 ¢¢ 18 
5000 $s 16 
3000 he 14 
2000 : 12 


cihe has $ 8.90 per 1000 ft. 
seats et 8.95 
. 14.00 
. 19.75 
23.00 
35.00 
45.00 
eee cr an 
Sabuedacetnns 58.75 
, er 5 kale Ree 
SU i ec wet hee eecus el 20 per 100 yds 


All of the above material is new and has never been out of the store, and is in first class condition. 





All the motors quoted upon will be guaranteed and a written guarantee accompanies each sale. 


Trusting you may find something in the above that will prove of interest to you, we remain, 


Very truly yours, 


The BROOKS-FOLLIS ELECTRIC CO. 


523 Mission Street, SAN FRANCISCO, CAL. 
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~ General Electric Company, 
Largest Electrical Manufacturing Company in the World 








Complete Plants for Lighting Street Railways and Power Transmission Installations. 





PACIFIC COAST OFFICE, 15 First Street - - - - - San Francisco, Cal. 


ABNER : DOBLE : COMPANY, 


OFFICE AND WORKS 





S. W. Cor. Fremont and Howard Sis. - San Francisco, Cal. 





IMPORTERS OF AND DEALERS IN 


IRON, STEEL, METALS AND MINING SUPPLIES. 


MANUFACTURERS OF 


Wright’s Picks and Pick Eyes. 


Thos. Firth & Sons, Sheffield, England, Highest Grade Crucible Cast Tool Steel. 





: : : NICKEL: CAST: TOOL: STEEL : : : 
For Drilling Hard Rock, Is of Special Interest to Mining Men, on Account of Its High Quality and Low Price. Ex- j 
cellent Results Wherever Tried. Write for Price and Further Particulars. 





‘Westinghouse Electric and Manufacturing Gompany 


+ PITTSBURGH, PA. 


Manufacturers of Standard Systems for Electric Light and Power Distribution in 
Cities, Factories, Mills and Mines. 


The Tesla Polyphase Alternating System of Electrical Transmission by which Power, Incandes- 
cent and Are Lighting may be supplied from the Same Circuit. 


The Westinghouse Electric Railway System, which is the Most Durable, Economical and 
Efficient on the Market. 


NEW YORK: 120 Broadway. PITTSBURGH: Webtinatimes Building. CHARLOTTE, N. C.: 36-38 College Street. 
BOSTON : Exchange Building. BUFFALO: Erie County Bank Building. SYRACUSE, N. Y.: Bastable Building. 
CHICAGO: New York Life Building. PHILADELPHIA: Girard Building. SAN FRANCISCO: Mills Building. 
TACOMA, WASH.: 102 S. Tenth Street. ST. LOUTS: 1130 Guaranty Building. WASHINGTON, D. C.:.1333 F Street, N. 


Westinghouse Electric Co., Ltd., 32 Victoria St., London, S. W., England; 32 Ave. de |’ Opera, Paris, France. 
CANADA Address: AHEARN & SOPER, OTTAWA, CANADA. 
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Locke's Triple Petticoat China Insulator 


Which stood the severe test of the great Cataract Construction 
on lines between Niagara Falls and Buffalo, November 26th, in 
the heavy rainstorm, when all other insulators broke cown. 


The material in these Insulators is guaranteed to give 
Satisfaction at any voltage required in practical use. 


GLASS INSULATORS FOR ANY POTENTIAL 
Manufactured by Fred M. Locke, Victor, N. Y. 


JOHN MARTIN, Pacific Coast Agent, 


300 California Street, - - - - San Francisco, Cal. 








New Yor« INSULATED Wire Co. 


—i- SOLE MANUFACTURERS oF —i— 
Grimshaw White Core, Raven White Core, Grimshaw Tapes and Splicing Compound, Competition 
Line Wire, Competition Tape, Lead Covered and Submarine Cables, Bicycle Tape. 


————__ +o~e— 
WRITE AND GET OUR PRICES BEFORE PURCHASING ELSEWHERE 


TRADE mark. J. R. COLE, Sales Agent——__ — 115 New Montgomery St.. san FRANCISCO 











-- THE S. K. C. TWO - PHASE 4d. C. SYSTEM. -:- 
NO MOVING WIRE. 
The First and Only Complete and Perfected System by which Light and Power can be Supplied 


from tlie Same Generator and Circuits. Power Transmission and Distribution 
made Practical and Commercially Successful. 





POINTS OF SUPERIORITY: 


Our system is much more simple and consequently much more durable than any other, either direct or alternating. 
Our generator is much more efficient than any other alternator, requires less attention and absolutely no supplies except 
lubricant for bearings. ; 
It is practically self-regulating without the loss of energy involved by compounding or compensating. Other multi-phase 
machinery require a balance of load. Bm 
We have entirely eliminated from our generators the usual sources of trouble, expense and interruption of service: i. e., 
the revolving armature, commutator, collector rings, brushes, etc. : sa 
They can be built for any voltage from 110 for isolating lighting to the high voltages required for power transmision work; 
in latter case doing away with the expense and loss of step-up transformers; the usual central station machine can be connected 
at will for either 1,000 or 2,000 volts. 
Our transformers insure satisfactory service and the greatest economy. We are prepared to fill all orders promptly. 


JOHN MARTIN, Pacitic‘coxsr agent, | 7° CALIFORtA STREP. 





STANLEY ELECTRIC MANUFACTURING CO, rirtsrirtp, Mass. 
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Walker Alternators... 


Inductor Type. 











NO REVOLVING WIRE 





STATIONARY ARMATURE 
_ STATIONARY FIELD 


_ MACHINE WOUND COILS 





NO COLLECTING RINGS OR BRUSHES 








MACHINES ARE WOUND FOR SINGLE, 





2 OR 3 PHASE TRANSMISSION AND 








ANY NUMBER OF ALTERNATIONS. 





ORE 
THE WALKER COMPANY, 


Pacific Coast Branch Office and Works, 


Fremont and Howard Sts. San Francisco 


\ : SZISZIS Za | Syd) 





ri 
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1500: Light Walker Alternator 
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WHO , CONDUIT? 


Nearly 20,000 feet of American Cir- 
cular Loom Go.’s Flexible Conduit in all 


SIZ@S. 


This Is Positively the Best Conduit on the Market. 


ALSO: 


Fifteen Thousand pieces of Brass 
Armored Conduit 


ELBOWS, 
CONNECTORS, 
OFFSETS and 
JUNCTION BOXES 


All New and For Sale at a Low Figure for Cash. 











California Electrical Supply and Construction Co. 


1145 Market Street, San Francisco. 
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Sectional View 


Showing sectional transfer chamber and spiral cut-off sleeve of 


"f wz——Willans Central Valve Cormpound Engine. 
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For description see article in this number on the Pacific Power Plant. 
Pacific Coast Branch Office and Works: 
Fremont and Howard Streets, M * Ca 3 u I loc k Mig. Co a5 


SAN FRANCISCO, CAL. CHICAGO. ILL. 
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Patronize Home Industry! 


xiv 





..:DOBLE... 


Compressors 


ir 


LATEST AND BEST. 
Combine Simplicity and Durability. 


WRITE FOR FURTHER INFORMATION. 


A 


‘and : 


ills 


Dr 


Rock 


ESTIMATES CHEERFULLY FURNISHED. 





: DOBLE : 


ABNER 


COMPANY, 


OFFICE AND WORKS 


San Francisco, Cal. 


S..W. Cor. Fremont and Howard Sts. 





Alternating Currents 


Alternating Current Machinery. 


BY 


DUGALD C. JACKSON, C.E., 
Professor of Electrical Engineering in the University of Wisconsin; Member of the 
American Society of Mechanical Engineers, the American 
Institute of Electrical Engineers, etc. ; 
AND 
JOHN P. JACKSON, M.E., 


Professor of Electrical Engineering in the Pennsylvania State College; Member 
of the American Institute of Electrical Engineers, etc, 


1zmo. Cloth. pp. xvii+ 729. Price $3.50, net. 





COMMENTS. 


“It appears to be a very valuable work, and I have no doubt it will be thoroughly 
appreciated by practical electrical engineers as well as instructors.” — RALPH W. Pope, 


Secretary Amer. Inst. of Elec. Engineers. 


“T like the way in which they develop their theory and make practical applications. 
I feel sure that the book wilf receive a hearty welcome.” — Groxce W. PaTTrErson, JR., 
Asst. Prof. of Physics, University of Michigan. 


“ We believe this is the only text-book on the subject worthy of the name; and it is, 
in our opinion, a matter of congratulation that the student has at hand at last some- 
thing adapted to his needs.” — 7he Electrical Engineer, New York. 


“TI have taken occasion to read with some care the work on ‘ Alternating Currents 
and Alternating Current Machinery’ by Dugald C. and J. P. Jackson. It better fulfils, 
I think, the requirements of a text-book for students in electrical engineering than any 
work with which I am acquainted. I find especially valuable the chapters devoted to 
the discussion of different arrangements of resistance, capacity, and inductance in cir- 
cuits, both series and parallel, matter which in this work is most clearly treated. 

“ Then, too, I conceive it to be a matter of considerable consequence that some dis- 
cussion be given of the use of complex quantities in alternating current problems as is 
here done. . 

“The general appearance of the work is excellent. I am using it with my fourth- 
year students in electrical engineering, who find it a most helpful work.” 

H. E. Ciirrorp,S.B., Asst. Prof. of Theoretical Physics, Mass, Inst, of Tech., Boston, 





1 book published, by mail, on receipt of price, by the 


Copies of this or any techni 





JOURNAL OF Exectricity, San Francisco, Cal. 
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IF IT’S A GOOD THING — 





HELP TO PUSH IT ALONG! 


EVERY SUBSCRIPTION COUNTS! 





ONE DOLLAR YEARLY 








PROFESSIONAL. 


COBB & HESSELMEYER 


MECHANICAL ENGINEERS 
421 Market St., Cor. First St. 


Telephone * Black 2403” Rooms 70-71 
San Francisco, Cal. 


SIDNEY SPROUT 
SUPERVISING FlecUrical HNO IeEr 


STATION ECONOMICS A SPECIALTY. 
421 Market Street - - San Francisco 


W. STUART-SMITH 
MECHANICAL AND ELECTRICAL 


omm— ENGINEER 


Room 26, Sheldon Bldg., San Francisco 














EDUCATIONAL. 





~ SCHOOL OF 
Practical Electrical, 
Civil, Mining and 
Mechanical Engineering, 


Surveying, Drawing, 
Architecture and Assaying 


No. 723 Market Stree 
SAN FRANCISCO 


ESTABLISHED 1864 


A. VAN DER NAILLEN, 


@@BP™ Send for Circulars Presicer.t 


HEALD SS CS 

BUSINESS COLLEGE 
SCHOOL OF 
ENGINEERING 


The Theory and Practice 
of Electrical Engineering are 
Thoroughly Taught in its 





Electrical Engineering Department 
ORION BROOKS, Instructor. 


24 Post Street San Francisco 





Gold, Silver or Currency buys the 
16 oz. to I Ib. t Seales made at lowest prices. 


bes 
dard Don’t be humbugged by Agents of 
’ . all a Trust, Buy of the Manufacturers. 







—_—_—_— 
Hundreds of Bpecialties at less ‘than wholesale prices. viz: 
Sewing Machines, Bicycles, Organs, Pianos, Cider Mills, 
Carriages, Carts, Bugzies, Harness, Safes, Bone Mills, 
Letter Presses, Jack Serews, Trucks,” Anvils, Hay Cutters, 
Press Stands, Feed Mills, Stoves, Drills, Road Plows, 
Lawn Vowers, Coffee Mills, Forzes, Lathes, Dump arts, 
Corn Shellers, Hand ¢ —_ Engines, Tools, Wire Fence. 
Fanning Mills. Crow Ra Boilers, W siehes, Clothing &e. 
Hay, Stock, Elevator, Raltroady Pi Platform and Counter SCALES. 
Send for free Catalogue and see how to Save Money. 
W851 8. Jefferson St, CHICAGO SCALE CO., Chicago, Til 
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Pacific Coast Asents 


DYRAINOS app ROTORS agper dowce COMPADY 


For All Industrial Purposes Cor. Fremont and Howard Sts, 
San Francisco 
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WANTED. 
A one-quarter or one-half horse power 


| | I | 
constant potential 110-volt motor, either 
if fe . new or second-hand, but in first-class col 
1 dition. Examination must be allowed 
J s State time of service, condition and price, 


and address, ‘‘Electric Motor,’’ care Jour- 
nal of Electricity. 


250 S. Clinton St., 
CHICACO. 


LARGEST MANUFACTURERS OF 


4 





FOR SALE. 


Telephones and Appliances, — i 


One 4 h. p. tric motor ‘n first-class 


EXCLUSIVELY, IN THE UNITED STATES. 





ae Pats a c ition. 220-vo?. constant 
, potential moto., built by the’ Fiectrical 
BUYERS’ DIRECTORY. : Engineeri ‘ompany, of San Francisco. 

a Mar pric xarinatioy apply to Byron 





ARC LAMPS 
Abner Doble Co. 
Brooks-Follis Electric Co. 
General Electric Co. 
Westinghouse Electric and Mfg. Co. 


BOOKS AND PUBLICATIONS 
The Journal of Electricity 


CAR REGISTERS 
Brooks-Follis Electric Co. 


CONSTRUCTING ENGINEERS 


Abner Doble Co. 
John Martin 


DYNAMOS AND MOTORS 
Abner Doble Co 
Brooks-Follis Electric Co. 
California Electrical Works. 
General Electric Co. 
John Martin 
Ridley, A. E. Brooke. 
Siemans-Halske Electric Co. 
Portland General Electric Co. 
Westinghouse Electric and Mfg Co. 


EDUCATIONAL 


Heald’s Business College. 
Van der Naillen’s School of Electricity 


ELECTRICAL ENGINEERS 


Sidney Sprout 
W. Stuart Smith 


ELECTRICAL SUPPLIES 


Brooks-Follis Electric Co. 
California Electrical Works 
General Electric Co.r 

Portland General Electric Co. 
Westinghouse Electric and Mfg Co. 


FAN MOTORS 


Abner Doble Co. 

Brooks-Follis Electric Co. 
California Electrical Works 
General Electric Co. 
Westinghouse Electric and Mfg Co. 


INCANDESCENT LAMPS 


Brooks-Follis Electric Co. 
California Electrical Works 
Westinghouse Electric and Mfg. Co. 


INSTRUMENTS 


California Electrical Works 
Weston Electrical Instrument Co. 


INSULATING COMPOUND 
Brooks-Follis Electric Co. 
A. Grothwel-. 
New York Insulated Wire Co 
Paraftine Paint Co. 


INTERIOR CONDUIT 


California Electrical Supply and Construc- 


tion Co. 


LINE MATERIALS 
Fred M. Locke 


MECHANICAL ENGINEERS 
Cobb & Hesselmeyer. 
W. Stuart Smith 

MICA GOODS 
Brooks-Follis Electric Co. 


MINING APPARATUS 
Abner Doble Co. 


POWER TRANSMISSION 

Abner Doble Co. 

John Martin 

General Electric Co. 

Westinghouse E.ectric and Mfg. Co. 
RAILWAY SUPPLIES 

Abner Doble Co. 

Brooks-Follis Electric Co. 
STEAM BOILERS 

The Babcock & Wilcox Co. 


TELEPHONES 
California Electrical Works 
Western Telephone Construction Co. 
TRANSFORMERS 


John Martin 
General Electric Co. 
Westinghouse Electric and Mfg. Co. 


TYPEWRITING SUPPLIES 
Leo E.{Alexander & Bro. 


WATER WHEELS 
Jas. Leffel & Co. 
Replogle Governor Works 
The Pelton Water Wheel Co. 


WIRES AND CABLES 
Brooks-Follis Electric Co. 
California Electrical Works 
New York Insulated Wire Co. 
The Okonite Co. 
Washburn & Moen Manufacturing Co. 


Ring, 22 Clay St., San Francisco. 








SAMSON 





Securing a high 


anced gates, affords 
isfaction guarantee 


WATER WHEELS 


ADAPTED TO ALL HEADS FROM 


3 FEET TO 2000 FEET. 


Specially designed and adapted to 


ELECTRIC POWER AND LIGHTING PLANTS. 


aranteed percentage and great steadiness of 
motion under variable loads. An unequaled concentration of power, 
and an unprecedented high velocity. Its quickly operating bal- 

rompt and fine regulation by 
where others fail. 


Write for pamphlet of either, stating your wants. 


JAMES LEFFEL & CO., Springiield, Ohio, U.S.A. 


governor. Sat- 








AMERICAN MACHINE C0. 


CHICAGO, ILLINOIS. 
MANUFACTURERS AND DEALERS IN 


SEWING MACHINES, BICYCLES, 4c 


Finest finished and most per- 
fect Machine made, with all 
Modern up-to-date Improve- 
ments, including the most at 
tractive Wood-Work and Latest 
Improved Attachments with full 
Instructions for working the 
same. Only the Best Material us- 
ed and most experienced work- 
men employed. Our Machines 
will out-last any other made giv- 
ing perfect satisfaction to users. 
Bicycles at Cost to Our Customers. 

The New “ PRINCESS” is the favorite Ma- 
chine among women who use them, consequently 
the most called for and profitable for Agents and 

ealers to handle. Send for Circulars and Prices 





If we can set the matter 
contained in the JouRNAL oF 
ELECTRICITY On our Linotype 
Machines, we can set the 
matter contained in any other 
periodical, too, no matter 
what measure, size of type 
or how many indentions for 
cuts. 

Linotype matter is always 
new and pretty, and it does 
not cost anything extra for 
a job that runs on sorts. 

BYRON RING, 


Successor to 
WEstT CoasT ADv. &. Pus. Co., 


22 Clay St, (Tel. Main 1145) San Francisco 
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MUNUNY 


oe 


COMBINATION ie BLOW TORCH 


(For Gasoline) 


NEW AND POWERFUL GENERATOR. 
(Pat. applied for) 


A COMBINED BRAZER, SOLDERING-IRON HEATER 4%» BLOW TORCH 






THREE USEFUL TOOLS IN ONE 


HANDIEST BLOW 
TORCH IN THE 
MARKET FOR. . 


PLUMBERS, 
ELECTRICIANS ano 
CONDUIT WORKERS 


WARRANTED NOT TO BLOW OUT 


Nickel Plate or Brass Write for Prices 


BROOKS-FOLLIS ELECTRIC Co., 


523 Mission Street, San Francisco, Cal. 
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Locke s Triple Petticoat China {stator 


Which stood the severe st of the great Cataract Construction 
on lines between Nis java Falls and Buffalo, November 26th, in 
the heavy rainstorm, when all other insulators broke cown. 


The material in these Insulators is guaranteed to give 
satisfaction at any voltage required in practical use. 


GLASS INSULATORS FOR ANY POTENTIAL 
Manufactured by Fred M. Locke, Victor, N. Y. 


JOHN MARTIN, Pacific Coast Agent, 


300 California Street, - - - - San Francisco, Cal. 


on electrical subjects mailed to any address in the world, POSTAGE PREPAID, on 
receipt of price. Address, THE JOURNAL OF ELECTRICITY, 
Station M, SAN FRANCISCO, CAL. 


New York INSULATED Wire Co. 


—i- SOLE MANUFACTURERS OF —— 


Grimshaw White Core, Raven White Core, Grimshaw Tapes and Splicing Compound, Competition 
Line Wire, Competition Tape, Lead Covered and Submarine Cables, Bicycle Tape. 

















i ae 
A] WRITE AND GET OUR PRICES BEFORE PURCHASING ELSEWHERE 
TRADE mark. J- R. COLE, Sales Agent——_ 115 New Montgomery St. San FRANCISCO 





--- THE S. K. C. TWO- PHASE 4. C. SYSTEM. -:- 
NO MOVING WIRE. 
The First and Only Complete and Perfected System by which Light and Power can be Supplied 


from the Same Generator and Circuits. Power Transmission and Distribution 
made Practical and Commercially Successful. 





POINTS OF SUPERIORITY: 


Our system is much more simple and consequently much more durable than any other, either direct or alternating. 

Our generator is much more efficient than any other alternator, requires less attention and absolutely no supplies except 
lubricant for bearings. 

It is practically self-regulating without the loss of energy involved by compounding or compensating. Other multi-phase 
machinery require a balance of load. 

We have entirely eliminated from our generators the usual sources of trouble, expense and interruption of service: i. e., 
the revolving armature, commutator, collector rings, brushes, etc. 

They can be built for any voltage from 110 for isolating lighting to the high voltages required for power transmision work; 
in latter case doing away with the expense and loss of step-up transformers; the usual central station machine can be connected 
at will for either 1,000 or 2,000 volts. 

Our transformers insure satisfactory service and the greatest economy. We are prepared to fill all orders promptly. 


JOHN MARTIN, raciric coast acent, 30° CALIFORNIA STREET, 


STANLEY ELECTRIC MANUFACTURING CO., rittsrie_p, Mass. 
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WHO ane! CONDUIT? 


Nearly 20,000 feet of American Cir- 
cular Loom Co.s Flexible Conduit in all 
SIZ@S. 


This Is Positively the Best Conduit on the Market. 


ALSO: 


Fifteen Thousand pieces of Brass 
Armored Conduit 


ELBOWS, 
CONNECTORS, 
OFFSETS and 
JUNCTION BOXES 


All New and For Sale at a Low Figure for Cash. 











California Electrical Supply and Construction Co. 


1145 Market Street, San Francisco. 
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Regardless of the action of others, association. or combinations, the 


WENTERN TELEPHONE CONSTRUCTION (i. 


Proposes to take care of itself and of its customers; and will not 
rely on litigation which is not under its controi. 

It has done this since its organization; it is the only Company 
that has met the Bell Company in legal battle, and insisted on fighting the 
common enemy to a final hearing. 

But for the victories in the “Watson” and “ Roosvelt” suits the inde- 
pendent Companies would have had to abandon the field. 

Either of these suits was harder to fight and of more doubtful out- 
come than this company anticipates any suits on the Berliner Patent 
will be, in view of the evidence in its possession. 

This company is the owner of a number of valuable improvements in 
the telephonic art, which are covered by patents, and proposes to enforce its 
rights under them. 

Vive the suits recently brought by the Western Telephone Con- 
struction Company against the following : 


The American Bell Telephone Co., 

The American Telegraph and Telephone Co., 
The Western Electric Co., and 

The American Electric Telephone Co. 

No material or care in construction is too good for this Company, and it 
will continue to produce the best telephone apparatus that human in- 
genuity and skill can devise. 

Those interested in Telephony, whether familiar with its apparatus or 
not, are cordially invited to visit the Company’s factory and inspect the 
apparatus, not only in its finished state, but also in the various stages of its 


manufacturing. 


WESTERN TELEPHONE CONSTRUCTION (0, 


250-264 SO. CLINTON ST., CHICAGO, U.S. A. 
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IS YOUR ENGINE OVERLOADED? 


Perhaps a 125 h. p. “IDEAL” would be just what is re- 
quired. If so, we can deliver such in first-class condition, f. o. b. 
San Francisco, including two fly-wheels, Ide governor and all 
parts newly renovated and repainted, complete for 
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$950.00. 


nes 
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This offer means that a 125 h. p. “‘IDEAL’’ engine in prime condition, can be bought at the 
price of an ordinary engine of one half its capacity. 


J 

i 

: 

H 
i] fe 

‘4 

i. 3€ 

ij fea This engine has been in service at the Benicia, Cal., Electric Light Works for about a year, 
at 3 (€ where it carried but approximately 50 h. p., and has lately been replaced by a 65 h. p. ‘‘ IDEAL” engine. 
i It is a 14x14 simple engine, running at from 250 to 275 revolutions per minute, and weighing 
i about 12,000 pounds. The Benicia Electric Light Company can attest the light service it has been put 
uy 3E to, and its present excellent condition. 
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We have overhauled the engine at our works and offer it for sale at this very low figure with 
the knowledge that it is in strictly first-class condition and fully worthy of the guarantee that it is the 
peer of any engine of the simple high speed class. 
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For sale by and may be examined at the Works of the 


ABNER DOBLE COMPANY, 
Fremont and Howard Streets, SAN FRANCISCO. 
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GREEN’S | _____Proresstonat. 
PATENT COBB & HESSELMEYER 


FUEL | MECHANICAL ENGINEERS 
42\ Market St., Cor. First St. 


EcOmOmiser | w="ime Me 


San Francisco, Cal. 














In operation at the 


7 -: MECHANICS’ :- SIDNEY SPROUT | 
Steam Users cannot afford to fail to see and pa Institute Fair rae SUPERVISING Filecirical Ano meer 


STATION ECONOMICS A SPECIALTY. 


San Francisco 421 Market Street - - San Francisco 
Write for Catalogue and full information. Opened Aug.. 17. W. STUART-SMITH 


CHAS. (. MOORE Wy 60. . ny First St., 5. F, MECHANICAL AND ELECTRICAL 


A new edition of the celebrated volume ‘* STEAM” has just been issued, and will a ENGIN EER 
be mailed free on application to the BABCOCK & WILCOX CO., 32 First St., 
San Francisco. Send for it. 


TUR SANE Ti ARETE CRED SEAT: = Toma ees cin EDUCATIONAL. 








learn the advantages of this apparatus. 








Room 26, Sheldon Bidg., San Francisco 





LAULL 





BUSINESS COLLEGE 
— AND — 
SCHOOL OF 
ENGINEERING 


The Theory and Practice 


29) OR \N OF r“g p —_ of Electrical Engineering are 
as CORT ye . = =e Thoroughly Taught in its 








WW AWAY > === . ‘ ay : 
MEW (OR? a.-<S42— Ie Electrical Engineering Department 
: : ORION BROOKS, Instructor. 
HAVANA CHIR HIG C4 FOELAWABANA _ scot 0 24 Post Street San Francisco 
SCHOOL OF 


A working model and sample part of this boiler is on exhibition at the Mechanics’ 


Institute Fair, San Francisco Practical Electrical, 
ADVERTISERS’ INDEX. Civil, Mining and 


Mechanical Engineering, 
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DYRAIOS app MOC 


for All Industrial Purposes 


SBprreo ms =—APraS 


Pacific Coast Asents 


RS apper DOBLE COMPADY 


Cor. Fremont and Boward Sts, 
San Francisco 
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WESTERN TELEPHONE 


250 S. Clinton St., 
CHICACO. 


CONSTRUCTION Co. 


LARGEST MANUFACTURERS OF 


Telephones and Appliances, 


EXCLUSIVELY, IN 


THE UNITED STATES. 


NEW ADVERTISEMENTS. 


IMPROVED AND NOW PERFECT. 


The ‘‘ESPERSEN ADJUSTABLE 
SHADE LAMP,” made in ten differ- 
ent styles and colors to suit pur- 
chaser. W oa for discounts and 
catalogue “ Good agents 
wanted in the ty. "S. and Europe. 


PACIFIC ELECTRIC CO., 


120 Main St., La Crosse, Wis. 





MICHICAN COLLECE OF MINES. 
A State technical school. Practical Work. 
Speciai facilities for men of age and experience. 
Elective system. 45 weeks a year. Non-resident 
tuition #150 a year. For Catalogues, address, 
Dr. M. E. WADSWORTH, Pres’t, Houghton, Mich. 





BUYERS’ DIRECTORY. 


ARC LAMPS 


Abner Doble Co. 

Brooks-Follis Electric Co. 

General Electric Co. 

Westinghouse Electric and Mfg. Co 


BOOKS AND PUBLICATIONS 
The Journal of Electricity 


CONSTRUCTING ENGINEERS 


Abner Doble Co. 
John Martin 


DYNAMOS AND MOTORS 


Abner Doble Co 

Brooks-Follis Electric Co. 
California Electrioal Works. 
General Electric Co. 

John Martin 

Ridley, A. E. Brooke. 

Portland General Electric Co. 
Westinghouse Electric and Mfg Co. 


EDUCATIONAL 


Heald’s Business College. 
Van der Naillen’s School of Electricity 


ELECTRICAL ENGINEERS 
Sidney Sprout 
W. Stuart Smith 


ELECTRICAL SUPPLIES 


Brooks-Follis Electric Co. 
California Electrical Works 
General Electric Co. 

Portland General Electric Co. 
Westinghouse Electric and Mfg Co. 


ENGINES 


Abner Doble Co. 
Moore & Co , Chas. C. 


FAN MOTORS 
Abner Doble Co. 
Brooks-Follis Electric Co. 
California Electrical Works 
General Electric Co. 
Westinghouse Electric and Mfg Co. 


INCANDESCENT LAMPS 
Brooks-Follis Electric Co. 
California Electrical Works 
General Electric Co. 

Westinghouse Electric and Mfg. Co. 


INSTRUMENTS 


California Electrical Works 
General Electric Co. 
Weston Electrical Instrument Co. 


INSULATING COMPOUND 
Brooks-Follis Electric Co. 
A. Grothweli 
New York Insulated Wire Co 
Paraffine Paint Co. 
INTERIOR CONDUIT 
California Electrical Supply and Construc- 
tion 
LINE MATERIALS 
Fred M. Locke 
MECHANICAL ENGINEERS 
Cobb & Hesselmeyer. 
W. Stuart Smith 
MECHANICAL SPECIALTIES 
Brooks-Follis Elec‘ric Co. 


MINING APPARASLUS 
Abner Doble Co. 


POWER TRANSMISSION 

General Electric Co. 

Stanley Electric Mfg. Co. 

Westinghouse E.ectric and Mfg. Co. 
RAILWAY SUPPLIES 

Abner Doble Co. 

+ Brooks-Follis Electric Co. 

STEAM BOILERS 

The Babcock & Wilcox Co. 


STEAM SPECIALTIES 
Moore & Co., Chas. C. 


TELEPHONES 
Brooks-Follis Electric Corporation. 
California Electrical Works 
Western Telephone Construction Co. 
TRANSFORMERS 
General Electric Co. 
Stanley Electric Mfg. Co. 
Westinghouse Electric and Mfg. Co. 
TYPEWRITING SUPPLIES 
Leo E. Alexander & Bro. 
WATER WHEELS 
Jas. Leffel & Co. 
The Pelton Water Wheel Co. 
WIRES AND CABLES 


Brooks-Follis Electric Co. 

California Electrical Works. 

New York Insulated Wire Co. 

The Okonite Co. 

Washburn & Moen Manufacturing Co. 
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ADAPTED TO ALL HEADS FROM 


3 FEET TO 2000 FEET. 


Specially designed and adapted to 


ELECTRIC POWER AND LIGHTING PLANTS. 


Securing a high guaranteed percentage and great steadiness of 
motion under variable loads. 
and an unprecedented 
anced gates, affords 
isfaction guarantee 


An unequaled concentration of power, 


high velocity. Its ng 4 operating bal- 
rompt and fine regulation by 
where others fail. 


Write for pamphlet of either, stating your wants. 


JAMES LEFFEL & CO.,Springtield, Ohio, U.S.A. 


governor. Sat- 





WANTED. 


A one-quarter or one-half horse power 
constant potential 110-volt motor, either 
new or second-hand, but in first-class con- 
dition. Examination must be allowed. 
State time of service, condition and price, 
and address, ‘‘Electric Motor,’’ care Jour- 
nal of Electricity. 


If you B OKS on Electrical 
require subjects, 


write to THE JOURNAL*OF LLECTRICITY. 


AMERICAN MACHINE CO. 


CHICAGO, ILLINOIS. 
MANUFACTURERS AND DEALERS IN 
SEWING MACHINES, BICYCLES, 4c 
Finest finished and most per- 
fect gw made, with all 
Modern -to-date Improve- 
ments, tad —- the most at 
tractive Wood-W ork and Latest 
Improved Attachments with full 
Instructions for working the 
same. Only the Best Material us- 
ed and most experienced work- 
men employed. Our Machines 
will out-last any other made giv- 
ing perfect satisfaction to users, 

Bic ycles at Cost to Our Customers. 

The New “ PRINCESS” is the favorite Ma- 
chine among women who use them, consequently 
the most called for and profitable for Agents and 
Dealers to handle. Send for Circulars and Prices 


Webster’s 
International 
Dictionary 


The One Great Standard Authority, 
So writes Hon. D. J. Brewer, 
Justice tt S. Supreme Court. 


jaySend a Postal for Specimen Pages, etc. 
Successor of the 
‘*Unabridged.’’ 


Standard 


| of the U. 8S. Gov’t Print- 
ing Office, the U.S. Su- 
reme Court, all the 
State Supreme Courts, 
and of nearly all the 
Schoolbooks. 














Warmly 

Commended 
by State Snperintend- 
ents of Schools, and 
other Educators almost 
without number. 





THE BEST FOR EVERYBODY 
BECAUSE 

It is easy to find the word wanted. 

It is easy to ascertain the pronunciation. 

It is easy to trace the growth of a word. 

It is easy to learn what a word means. 


The San Francisco Chronicle says :— 
There is no doubt that the favorite dictionary in 
the United States is Webster’s International. It 
has many competitors but it is generally accepted 
- the best dictionary for Americans to use. It 
ms to be equally esteemed in other English- 
speaxing countries.—Dec. 11, 1895. 


G. & C. MERRIAM CO., CO., Publishers, 
Springfield, Mass., U.S.A. 
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AMERICAN CARBON CO. 


523-525 Mission Street 





SAN FRANCISCO, CAL. 





General Electric Company, 


SCHENECTADY, N. Y. 


COMPLETE ELECTRICAL EQUIPMENTS 


For LIGHTING, POWER AND RAILWAY PURPOSES, 
LONG DISTANCE POWER TRANSMISSION. 
PACIFIC COAST OFFICE, 15 First Street . . - - - San Francisco, Cal. 
Yours 
a _ 


Y for $150 = | 


— 
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A latest type DORNER & DUTTON STREET RAILWAY 
TRUCK, single, never used 


SPECIFICATIONS: Wheel base, 7 ft.; spring base, 114 ft.; wheels, 33 inches; flange, 2 
in.; tread, 2 in.; solid forged side frames: standard gauge; shipping weight, about 5000 Ibs. 

This truck, which is the identical one on exhibition at the Montreal Convention of the 
American Street Railway Association, was bought by us as a sample, and, having resigned the 
Dorner & Dutton agency, we now offer it for sale as above. Its regular net price f. 0. b. San 
Francisco, is $285.00. 


ABNER DOBLE COMPANY, Fremont and Howard Streets, 


SAN FRANCISCO 
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pawyel-Man Incandescent Lamps 


i6 Candle Power 
Any Base 





COILED AND ANCHORED FIL@MENT 


18 Cents Each 


Everlasting Lamp Coloring 


—-ALL COLORS—— 


# WONT WASH OFF —— 


No. 14 White Core Rubber-Covered Wire Lower than Ever. 





«i? Write for Prices #« 





Brooks-Follis Electric Corporation 


523-525 Mission Street 


SAN FRANCISCO, CAL. 
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WHO SAID CONDUIT? 


Nearly 20,000 feet of American Cir- 
cular Loom Co.'s Flexible Conduit in all 
SIZ@S. 


This Is Positively the Best Conduit on the Market. 


ALSO: 


Fifteen Thousand pieces of Brass 
Armored Conduit 


ELBOWS, 
CONNECTORS, 
OFFSETS and 
JUNCTION BOXES 


All New and For Sale at a Low Figure for Cash. 








California Electrical Supply and Construction Co. 


1145 Market Street, San Francisco. 
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Lok y Triple Petticoat Chia Insulator 


Which stood the severe test of the great Cataract Construction 

on lines between Niagara Falls and Buffalo, November 26th, in 

the heavy rainstorm, wher all other insulators broke down. 

The material in these Insulators is guaranteed to give 
satisfaction at a. nn required in practical use. 


| 


GLASS INSULATORS FOR ANY POTENTIAL 
Manufactured by Fred M. Locke, Victor, N. Y. 


JOHN{MARTIN, Pacific Coast Agent, 


300 California Street, - - - San Francisco, Cal. 








New York INSULATED Wire Co. 


—i—- SOLE MANUFACTURERS OF —— 
Grimshaw White Core, Raven White Core, Grimshaw Tapes and Splicing Compound, Competition 
Line Wire, Competition Tape, Lead Covered and Submarine Cables, Bicycle Tape. 


————__~+o<-— 
WRITE AND GET OUR PRICES BEFORE PURCHASING ELSEWHERE 








r 
TRADE 





on electrical subjects mailed to any address in the world, POSTAGE PREPAID, on 
receipt of price. Address, THE JOURNAL OF ELECTRICITY, 
Station M, SAN FRANCISCO, CAL. 
He fe fest se Be espe sf se ese fo sf os 
$3.50 for $1.95 veer 
7S FF 4, 3 





‘*Its rules solve all mechanical diffi- 
cuties.’’—The Engineer. 





‘THE MECHANICAL ARTS SIMPLIFIED” p.:c. 82.50 


and One Year’s Subscription to the 


JOURNAL OF ELESTRICITY price 1.00 
2 = oe See 


This isa JOURNAL Premium and will be sent post paid 
with each prepaid annual subscription for this paper. 


‘*It seems as though the author has 
ransacked every trade catalogue containing 
statistics; and every handbook containing 
data; and every textbook containing tables 
of weights, measures and values; and every 
schoolbook indicating the solution of prob- 
lems, and had reproduced them all in this one 
most handy volume.’’—The Journal of Elec- 
tricity Review, July, 1897. 
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Imitated often Never excelled 


Insulating Tape 
P & 





Armature Varnish 
Electrical Compound 














MANUFACTURED ONLY BY 


PARAFFINE PAINT CO. 


524 So. Broadway, Los Angeles 116 Battery Street, ‘San Francisco 
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IS YOUR ENGINE OVERLOADED? 


Perhaps a 125 h. p. “IDEAL” would be just what is re- 
quired. If so, we can deliver such in first-class condition, f. 0. b. 
San Francisco, including two fly-wheels, Ide governor and all 
parts newly renovated and repainted, complete for 





$950.00 


This engine has been in service at the Benicia, Cal., Electric Light Works for about a year, 
where it carried but approximately 50 h. p., and has lately been replaced by a 65 h. p. “‘IDEAL’’ engine. 


It is a 14x14 simple engine, running at from 250 to 275 revolutions per minute, and weighing 
about 12,000 pounds. The Benicia Electric Light Company can attest the light service it has been put 
to, and its present excellent condition. 


This offer means that a 125 h. p. ““IDEAL’’ engine in prime condition, can be bought at the 


price of an ordinary engine of one half its capacity. 


We have overhauled the engine at our works and offer it for sale at this very low figure with 
the knowledge that it is in strictly first-class condition and fully worthy of the guarantee that it is the 
peer of any engine of the simple high speed class. 


For sale by and may be examined at the Works of the 


ABNER DOBLE COMPANY, 


Dy 
x 


Fremont and Howard Streets, SAN FRANCISCO. 
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Steam Users cannot afford to fail to see and 
learn the advantages of this apparatus. 


Write for Catalogue and full information. 


CHAS. 6. MOORE & CO. 


GREEN’S 


PATENT 


FUE ~ 
Economiser 


In operation at the 


Western Beet Sugar Refinery 
CHINO, CAL. 
Under installation in the 


Claus Spreckels Building 


SAN FRANCISCO, CAL. 


Salinas (Cal. ) Beet Sagar Refinery 


02 First St, 5. F. 





A new edition of the celebrated volume ‘‘ STEAM” has just been issued, and will 
be mailed free on application to the BABCOCK & WILCOX CO., 32 First St., 


San Francisco. Send for it. 





NCINNAT 0405 WEAVE 
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PROFESSIONAL. 


COBB & HESSELMEYER 


MECHANICAL ENGINEERS 
42\| Market St., Cor. First St. 


Telephone * Black 2403” Rooms 70-71 
San Francisco, Cal. 


SIDNEY SPROUT 
SUPERVISING FlecTrical BNO ING8! 


STATION ECONOMICS A SPEOIALTY. 
421 Market Street - - San Francisco 


W. STUART-SMITH 
MECHANICAL AND ELECTRICAL 


eam ENGINEER 


Room 26, Sheldon Bldg., San Francisco 














EDUC ATIONAL. 





HEALD’S =” 
BUSINESS COLLEGE 


— AND— 


SCHOOL OF 
ENGINEERING 


The Theory and Practice 
of Electrical Engineering are 
Thoroughly Taught in its 
Electrical Engineering Departmen 
ORION BROOKS, Instructor. 


24 Post Street San Francisco 


SCHOOL OF 
Practical Electrical, 
Civil, Mining and 
Mechanical Engineering, 


Surveying, Drawing, 
Architecture and Assaying 


No. 723 Market Street 


SAN FRANCISCO 


ESTABLISHED 1864 


A. VAN DER NAILLEN, 


M@P~ Send for Circulars Presicert 








out, = Currency bays the 
16 oz. to 1 Ib. a ened eat ome prices. 


U.S. Standard Bout by, humbageed by Ageateet 







Hundreds of Specialties at less than Wholesale sale prices. viz: 
Sewing Machines, Bicyeles, Organs, Pianos, Cider Mills, 
Carriages. Carts, Bugzies, Harness, Safes, Rone Mills, 
Letter Presses, Jack Serews, Trucks, Anvils, Hay Cutters, 
Feed Mills, | ommend Drills, Road Plows, 
Coffee Mitls, Forces, Lathes, Dump farts, 
Corn Shellers, Hand (arts, Engines, on Wire Fence. 
Fanning Mills. Crow Bars, Rollers, Watches, Clothing &e. 
Hay, Stock, Elevator, Railroad, Platform and Counter SC ALEG 
Send for free Catal and see how te Save Money. 


jogue 
Wi 8. Jefferson St. CHICAGO SCALE CO., Chicago, I) 


Press Stands, 
Lawn Mowers, 
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Alternating 
and 
Direct Current 
Lamps 


Send for 
Catalogues 
and 
Price Lists 
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Pacific Coast Agents 


ABDER DOBLE COD)PADY 


Cor. Fremont and Howard Sts, 
San Francisco 
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Enclosed 
and 
Open Arc 
Types 








**Sun-Schmelzer 
-Nuremberg” 
Imported 
Carbons 
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NEW ADVERTISEMENTS. 


IMPROVED AND NOW PERFECT. 


The ““ESPERSEN ADJUSTABLE 


SHADE LAMP,” made in ten differ- 
ent styles and colors: to suit pur- 
chaser. Write fordiscounts and 
catalogue “E” Good agents 

* wanted in the U. S_ and:Europe. 


PACIFIC ELECTRIC C0., 


120 Main St., La Crosse, Wis. 


MICHIGAN COLLECE OF MINES. 
A State technical school. Practical Work. 
Special facilities for men of age and experience. 
Elective system. 45 weeks a year. Non-resident 
tuition $150 a year. For Catalogues, address, 
Dr. M. E. WADSWORTH, Pres’t, Houghton, Mich. 


250 S. Clinton St., 
CHICACO. 


LARGEST MANUFACTURERS OF 


Telephones and Appliances, 


EXCLUSIVELY, IN THE UNITED STATES. 


BUYERS’ DIRECTORY. 








FOR SALE. 





ARC LAMPS 
Abner Doble Co. 
Brooks-Follis Electric Co. 
General Electric Co. 
Westinghouse Electric and Mfg. Co 


BOOKS AND PUBLICATIONS 
The Journal of Electricity 


CONSTRUCTING ENGINEERS 


Abner Doble Co. 
John Martin 


DYNAMOS AND MOTORS 


Abner Doble Co 

Brooks-Follis Electric Co. 
California Electrioal Works. 
General Electric Co. 

John Martin 

Ridley, A. E. Brooke. 

Portland General Electric Co. 
Westinghouse Electric and Mfg Co. 


EDUCATIONAL 


Heald’s Business College. 
Van der Naillen’s School of Electricity 


ELECTRICAL ENGINEERS 


Sidney Sprout 
W. Stuart Smith 


ELECTRICAL SUPPLIES 
Brooks-Follis Electric Co. 
California Electrical Works 
General Electric Co. 

Portland General Electric Co. 
Westinghouse Electric and Mfg Co. 


ENGINES 


Abner Doble Co. 
Moore & Co , Chas. C. 


FAN MOTORS 
Abner Doble Co. 
Brooks-Follis Electric Co. 
California Electrical Works 
General Electric Co. 
Westinghouse Electric and Mfg Co. 


INCANDESCENT LAMPS 


Brooks-Follis Electric Co 
California Electrical Works 
General Electric Co. 

Westinghouse Electric and Mfg. Co. 


INSTRUMENTS 


California Electrical Works 
General Electric Co. 
Weston Electrical Instrument Co. 


INSULATING COMPOUND 
Brooks-Follis Electric Co. 
A. Grothweli 
New York Insulated Wire Co 
Paraffine Paint Co. 


INTERIOR CONDUIT 


California Electrical Supply and Construc- 


tion Co. 

LINE MATERIALS 

Fred M. Locke 
MECHANICAL ENGINEERS 

Cobb & Hesselmeyer. 

W. Stuart Smith 
MECHANICAL SPECIALTIES 

Brooks-Follis Elec ric Co. 


MINING APPARASUS 
Abner Doble Co. 

POWER TRANSMISSION 
General Electric Co. 
Stanley Electric Mfg. Co. 
Westinghouse E.ectric and Mfg. Co. 

RAILWAY SUPPLIES 
Abner Doble Co. 
Brooks-Follis Electric Co. 

STEAM BOILERS 
The Babcock & Wilcox Co. 


STEAM SPECIALTIES 
Moore & Co., Chas. C. 


TELEPHONES 
Brooks-Follis Electric Corporation. 
California Electrical Works 
Western Telephone Construction Co. 
TRANSFORMERS 
General Electric Co. 
Stanley Electric Mfg. Co. 
Westinghouse Electric and Mfg. Co. 
TYPEWRITING SUPPLIES 
Leo E. Alexander & Bro. 
WATER WHEELS 
Jas. Leffel & Co. 
The Pelton Water Wheel Co. 
WIRES AND CABLES 


Brooks-Follis Electric Co. 

California Electrical Works. 

New York Insulated Wire Co. 

The Okonite Co. 

Washburn & Moen Manufacturing Co. 





SAMSON 





Securing a high 
motion under variable 
and an unprecedented high velocity. Its quickly operating bal- 
anced gates, affords prompt and fine regulation by governor. Sat- 
isfaction guaranteed where others fail. 


Write for pamphlet of either, stating your wants. 


JAMES LEFFEL & CO., Springiield, Ohio, U.S.A. 


WATER WHEELS 


ADAPTED TO ALL HEADS FROM 


3 FEET TO 2000 FEET. 


Specially designed and adapted to 


ELECTRIC POWER AND LIGHTING PLANTS. 


aranteed percentage and great steadiness of 
loads. 


An unequaled concentration of power, 





One 4h. p. electric motor in first-class 
second-hand condition. 220-volt constant 
potential motor, built by the Electrical 
Engineering Company, of San Francisco. 
For price or examination apply to Byron 
Ring, 22 Clay St., San Francisco. 


If you BOOKS on Electrical 
require subjects, 


write to THE JOURNAL OF ELECTRICITY. 


AMERICAN MACHINE CO. 


CHICAGO, ILLINOIS. 
MANUFACTURERS AND DEALERS IN 
SEWING MACHINES, BICYCLES, 4c 


Finest finished and most per- 
fect Machine made, with all 
Modern up-to-date Improve- 
ments, including the most at 
tractive Wood-Work and Latest 
Improved Attachments with full 
Instructions for working the 
same, Only the Best Material us- 
ed and most experienced work- 
men employed. Our Machines 
will out- f. ist any other made giv- 
ing perfect s: utisfaction to users, 
Bicycles at Cost to Our Customers. 

The New “ PRINCESS” is the favorite Ma- 
chine among women who use them, consequently 
the most called for and profitable for Agents and 
Dealers to handle. Send for Circulars and Prices 


Webster’s 
International 
Dictionary 


The One Great Standard Authority, 
So writes ipea. D. 4 rewer, 
tice i: 7 Supreme C ourt. 


jer"Send a Postal for Specimen Pages, etc. 
Successor of the 
‘*Unabridged.’’ 


Standard 


of the U. S. Gov’t Print- 
ing Office, the U.S. Su- 
[a nal Court, all the 
tate Supreme Courts, 
and of nearly all the 
Schoolbooks. 














Warmly 

Commended 
by State Snperinten- 
ents of Schools, and 
other Edueators almost 
without number. 


THE BEST FOR EVERYBODY 
BECAUSE 

It is easy to find the word wanted. 

It is easy to ascertain the pronunciation. 

It is easy to trace the growth of a word. 

It is easy to learn what a word means. 


The San Francisco Chronicle says :— 

There is no doubt that the favorite dictionary in 
the United States is Webster’s International. It 
has many competitors but it is generally accepted 
as the best dictionary for Americans to use. It 
seems to be equally esteemed in other English- 
speaking countries.—Dec. 11, 1895. 


G. & C. MERRIAM CO., Publishers, 
Springfield, Mass., U.S.A. 
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Westinghouse - Electric and Manufacturing Company 


PITTSBURCH, seem a 


Manufacturers of Standard Systems for Electric Light and Power Distribution in 
Cities, Factories, Mills and Mines. 
The Tesla Polyphase Alternating System of Electrical Transmission by which Power, Incandes- 
cent and Are Lighting may be supplied from the Same Circuit. 
The Westinghouse Electric Railway System, which is the Most Durable, Economical and 
Efficient on the Market. 


NEW YORK: 120 ay tt PITTSBURGH: Westinghouse Building. CHARLOTTE, N. C.: 36-38 College Street. 
BOSTON: Exchange Building BUFFALO: Erie County Bank Building. SYRACUSE. N. Y.: Bastable Building. 
CHICAGO: New York Life Building. PHILADELPHIA: Girard Building. SAN FRANCISCO: Mills Building. 
TACOMA, WASH.: 1@ S. Tenth Street. ST. LOUIS: 1130 Guaranty Building. WASHINGTON, D. C.: 1333 F Street, N. 


ATLANTA, GA.: Equitable Building. 
Westinghouse Electric aoe Ltd., 32 Victoria St., London, S. W., England; 32 Ave. de I’ peas, Paris, France. 
ANADA Address: AHEARN & SOPER, OTTAWA, CANADA 





General Electric Company, 


SCHENECTADY, N. Y. 


COMPLETE KLECTRICAL EQUIPMENTS 


For LIGHTING, POWER AND RAILWAY PURPOSES, 


LONG DISTANCE POWER TRANSMISSION. 
PACIFIC COAST OFFICE, 15 First Street - - - - - San Francisco, Cal. 





Yours for $150 








A latest type DORNER & DUTTON STREET ‘RAILWAY 
TRUCK, single, never used 


SPECIFICATIONS: Wheel base, 7 ft.; spring base, 114 ft.; wheels, 33 inches; flange, 3 
n.; tread, 2 in.; solid forged side frames: standard gauge; shipping weight, about 5000 lbs. 

This truck, which is the identical one on exhibition at the Montreal Convention of the 
American Street Railway Association, was bought by us as a sample, and, having resigned the 


Dorner & Dutton agency, we now offer it for sale as above. Its regular net price f. 0. b. San 
Francisco, is $285.00. 


ABNER DOBLE COMPANY, Fremont and Howard Streets 


CISCO 




















THE JOURNAL OF ELECTRICITY. vil 


SHERE YOU ARE 
A TWO-AMPERE ARC LAMP 


WRITE FOR INFORMATION AND PRICES ON 


THE DUNCAN ARC LAMP 


‘‘A CEM OF THE VERY FIRST WATER” 
























SPECIFICATIONS 
Consumes 2 to 2} amperes. 
Are Potential 75 volts. 

= Circuit Potential 100 to 120 volts, 

a Sh D. C. 

Outer Globe Frosted or Opalescent. 

Inner Globe Clear or Frosted.. 

x Ke RK 
LOOK OUT FOR OUR NF W 


peDUNCAN ARC LAMPSa¢ 


3.5 Ampere, 100 to 120 Volt, D. C. 
5 Ampere, 100 to 120 Volt, D. C. 
2 Ampere, 100 to 110 Volt, A. C. 









Brooks-Follis Electric Corporation 


523-525 Mission Street 
SAN FRANCISCO, CAL. 
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WHO SAID CONDUIT? 


Nearly 20,000 feet of American Cir- 
cular Loom Co.’s Flexible Conduit in all 
SIZ@S. 





This Is Positively the Best Conduit on the Market. 


ALSO: 


Fifteen Thousand pieces of Brass 
Armored Conduit 


ELBOWS, 
CONNECTORS, 
OFFSETS and 
JUNCTION BOXES 


All New and For Sale at a Low Figure for Cash. 











California Electrical Supply and Construction Co. 


1145 Market Street, San Francisco. 
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Locke's Triple Petticoat China Insulator 


Which stood the severe test of the great Cataract Construction 
on lines between Niagara Falls and Buffalo, November 26th, in 
the heavy rainstorm, when all other insulators broke cown. 


The material in these Insulators is guaranteed to give 
satisfaction at any voltage required in practical use, 


GLASS INSULATORS FOR ANY POTENTIAL 
Manufactured by Fred M. Locke, Victor, N. Y. 


JOHN; MARTIN, Pacific Coast Agent, 


300 California Street, - - - San Francisco, Cal. 








New Yor« INSULATED Wire Co. 


—i- SOLE MANUFACTURERS OF —i— 


Grimshaw White Core, Raven White Core, Grimshaw Tapes and Splicing Compound, Competition 
Line Wire, Competition Tape, Lead Covered and Submarine Cables, Bicycle Tape. 











a ae 
aal WRITE AND GET OUR PRICES BEFORE PURCHASING ELSEWHERE 
TRADE MARK. J- R. COLE, Sales Agent——_ 115 New Montgomery St. San FRANCISCO 





on electrical subjects mailed to any address in the world, POSTAGE PREPAID, on 
receipt of price. Address, THE JOURNAL OF ELECTRICITY, 
Station M, SAN FRANCISCO, CAL. 
pS a ee oe en a a, a ’* —_—s 
Be ao Hee Mo eo or ao oo lo sHo fo so fo oe 
$3.50 for $1.95 — 
7S , ee 5 





‘‘Tts rules solve all mechanical ‘diffi- 
cuties.’’—The Engineer. 





‘THE MECHANICAL ARTS SIMPLIFIED” price s2.50 


and One Year’s Subscription to the 


JOURNAL OF ELECTRICITY price g1.00 
~~ «= See 


This isa JOURNAL Premium and will be sent post paid 
with each prepaid annual subscription for this paper. 


‘It seems as though the author has 
ransacked every trade catalogue containing 
statistics; and every handbook containing 
data; and every textbook containing tables 
of weights, measures and values; and every 
schoolbook indicating the solution of prob- 
lems, and had reproduced them all in this one 
most handy volume.’’—The Journal of Elec- 
tricity Review, July, 1897. 











Ap Ress: THE JOURNAL OF ELECTRICITY, 
Station M, San Francisco. 


Ks Hs he Rs Me a as Hs Ks Ke Ho Re he a he 





Imitated often Never excelled 
Insulating Tape 
- & KB Armature Varnish 
Electrical Compound 











MANUFACTURED ONLY BY 


PARAFFINE PAINT CO. 


524 So. Broadway, Los Angeles 116 Battery Street, San Francisco 
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= IS YOUR ENGINE OVERLOADED? & 
, | Dress iise a0 Bye 
3€ oS 3=€ 
Perhaps a 125 h. p. “IDEAL” would be just what is re- “ 
-e4- quired. If so, we can deliver such in first-class condition, f.0.b. 304% 
ins San Francisco, including two fly-wheels, Ide governor and all 3 
3€ parts newly renovated and repainted, complete for (€ 
in 
ic 
2€ 3=€ 
125 H. P. 
Kee: 
3€ IE 


i) 
eS 


bin 
MBE ice. 





3€ 3€ 
ene Sy Ma 5 0 ® 0 i bas ie 
3€ r(€ 
-fe4}- This engine has been in service at the Benicia, Cal., Electric Light Works for about a year, AAA 
3-€ where it carried but approximately 50 h. p., and has lately been replaced by a 65 h. p. ** IDEAL” engine. 3-€ 
+ +> 
wwe It is a 14x14 simple engine, running at from 250 to 275 revolutions per minute, and weighing Fs 7 
-{+9)- about 12,000 pounds. The Benicia Electric Light Company can attest the light service it has been put AA 
3€ to, and its present excellent condition 3€ 
4 ha 

This offer means that a 125 h. p. “IDEAL” engine in prime condition, can be bought at the Ee 
<9. price of an ordinary engine of one half its capacity. PAK 
3=€ We have overhauled the engine at our works and offer it for sale at this very low figure with Be 
. + > 

the knowledge that it is in strictly first-class condition and fully worthy of the guarantee that it is the € 
a peer of any engine of the simple high speed class. leas: 
3-€ s rarecibnhaveenace 3€ 

(9 For sale by and may be examined at the Works of the “ 

Be 3€ 
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ABNER DOBLE COMPANY, 
Fremont and Howard Streets, SAN FRANCISCO 
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fee ELECTRICITY, : 


St ee 


MANUFACTURERS OF 


BARE and INSULATED 
ELECTRICAL WIRES 














~~~ DRAWERS oF? 


IRON, STEEL and 
%* . COPPER WIRE 





























BARBED NAILS 
BALING g ROPE 
_ COPPER - © i | SPRINGS 
INSULATED me BALE TIES 





WORKS; WORCESTER, MASS.; WAUKEGAN, ILL.; SAN FRANOISOO, CAL. 





SAN FRANCISCO OFFICE : 


8 AND 10 PINE STREET = 
FRANK L. BROWN 


PACIFIC COAST AGENT 











PAcIFIG WORKS SAN FRANCISCO. CAL 











| MIC A, INDIA we 


Stamped MICA Segments and Solid Sheet MICA Segments gauged to 
thickness for all the Standard Street Railway Motors. 
MICA Washers, MICA in the Sheet, and cut to any size and pattern. 


EUGENE MUNSELL & CO,, "porters direct from the mines. 


- Brooks-Follis Electric Comoany, <cesrs 


523 Mission Street, San Francisco 



































hp taven oF THIS Mere PmCTION, METAL 
mM "hy i wn) ih r i) 


WE 00 NOT SELL A COMMUTATOR COMPOUND for the reason that 


the Boudreaux Dynamo Brushes DO NOT REQUIRE IT. They run 


perfectly cool, without sparking, and do not cut the commutator. 


YOU HAD BETTER TRY THEM 












The Brooks-Follis 
Electric Company THE BOUDREAUX 


Sales Agents, DYNAMO BRUSH CO. 


SAN FRANCISCO, CAL. 








“Gederal: Bloctis Company, 


Largest Electrical Manufacturing Company in 1 the World 





Complete Planta for Lighting) Smet ailwayj and Power salah aS ; : tions. 


PACIFIC COAST OFFICE, 15 First Street - 4° ~ =. - San Btancisco, Cal. 
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imitated often | fiat Be " Never excelled 


Insulating Tape 
, aZB Armature Varnish 
== Electrical Compound 





MANUFACTURED ONLY. BY 


PARAFFINE PAINT CO. 


524 So. Broadway, bir: Angeles 116 Battery Street, an Francisco 
E carry in stock every requirement for your current sup- 
eneral Rai lwa plies. We handle nothing but the best articles manu- 
we and stand by our géods as we represent them. . . 

Send tor Prices, and hurry along your requisitions 














8. Kaufman & Co. 
525 Mission Street 


"PHONE. MAIN 616 





| ‘ESTABLISHED 1860 


H. N. COOK BELTING Ga. 


Tanners and Manufactures of 


PURE OAK-TANNED 


LEATHER BELTING 


; Baie. Not 7 
ge a Stretched - 
Myson, Fapenons, 1895. A 

















OFFICE AND BELT FACTORY 


317-319 Mission St., San’ Francisco. 


#3, SFT vagina rd, Eastern Agent, 304 Broadway, New York 
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WASHBURN & MOEN MFG. CO. 


——-DRAWERS OF—— 


IRON, STEEL & COPPER WIRE 


BARE AND 
INSULATED 














KELECTRICAL 


AND MANUFACTURERS OF 


WIRES» 


TELEPHONE, | 

TELEGRAPH, | 

ELECTRIC RAILWAY, 

ELECTRIC LIGHTING and 

POWER TRANSMISSION 
PURPOSES. 





ESTABLISHED 1831. Works at Worcester, Mass., Waukegan, Ill., and San Francisco, Cala. 


San Francisco. Office and Warehouse, 


FRANK L. BROWN, Pacific Coast Agent. 


8 AND 10 PINE STREET. 








e 


: J [4 A. Grothwell, 
%N Sole Manufacturer... 


Preservative Paint . 
ectrical Compound 


uildin apers.. -» 
Sroade-proot Pile 


Piiteiing 2 


Roofing . 





THE PELTON SYSTEM OF POWER 




















IMPROVEMENT THE ORDER OF THE AGE. 


Numbers of important improvements 
which are foundin Type 


GREATEST YET PRODUCED. 
O@™ Write for Mustrated Catalogue. 
LEO. E. ALEXANDER & BRO., 

218 Sanso’ 


Represents the highest development yet attained in water wheel 
practice and affords the most. simple, efficient and economical 


N EW No. means of utilizing water for power purposes. 
= SIx THOUSAND Ww HEE LS NOW RUNNING, 
" geregating over J orse power. Adaption made to all 
ditions and every variety of service. 
SMITH PREMIER TYPEWRITER RT 


ELECTRIC POWER TRANSMISSION. 


PELTON WHEELS are the recognized standard for electrical 
writer. work and are running a majority of the stations of this character 
in all parts of the worid. 


Catalogues furnished upon application. Address 


THE PELTON WATER WHEEL GO. 1$3,bivecy St. Mew York | 


n noother 





me Street, 8. B. 
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GREATEST YET PRODUCED. 
MP Write for Mlustrated Catalogue. 
LEO. E. ALEXANDER & BRO., 


110 Montgomery St., 8. F. 








THE PELTON SYSTEM OF POWER 


Represents the highest development yet attained in water 
wheel practice, and affords the most simple, efficient 
and ‘economical means of utulizing 
water for power purposes. 


SEVEN THOUSAND WHEELS NOW RUNNING, 


Aggregating over 400,000 horse power. Adaption made to all 
conditions and every variety of service. 


ELECTRIC POWER TRANSMISSION 


PELTON WHEELS are the recognized standard for electrical 
work and are running a majority of the stations 
of this character in all parts 
of the world. 





> 
Catalogues furnished upon application. Address, 


THE PELTON WATER WHEEL CO. 


121 Main Street, SAN FRANCISCO, CAL. 





orveR “‘STANDARD WIRING FOR ELECTRIC LIGHT AND POWER” 











By H. C. CUSHING, Jr., Electrical Inspector B. B. F. U. 
ADOPTED BY THE FIRE UNDERWRITERS OF THE UNITED STATES 


Russian Leather Cover 
Pocket et Size, Price, $1.00 





T contains every table, formula and rule for allsystems of outside and inside wiring, together with twenty-five illustrations 
of the newest and safest methods for the installation of Pole Lines, Dynamos, Motors, Switchboards, Transformers, etc., 


etc., as required by the insurance inspector. 


By Mail Post Paid on Receipt of Price by THE JOURNAL OF ELECTRICITY, San Francisco. 
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ESTABLISHED isco. 


i: B N. COOK BELTING CO. 


‘waters and Manufactures of 


_ PURE OAK-TANNED 
LEATHER BELTING 














OFFICE AND BELT FACTORY 


317-319 Mission St., San Francisco. 


L. J. SCOOFEY, Eastern Agent, 304 Broadway, New York 











Imitated often Never excelled 
te Insulating Tape 
Pw Ee Armature Varnish . 
SSS _— Electrical Compound 





MANUFACTURED ONLY BY 


PARAFFINE PAINT CO. 


524 So, Broadway, Los Angeles 116 Battery Street, San Francisco 


SIEMENS & HALSKE 


_ ELECTRIC COMPANY. 
DYNAMOS, MOTORS, POWER TRANSMISSION 


MANHATTAN and PURITAN ARC LAMPS, Life 100 rere de Direct and Alter- 
nating current. DIAMOND INCANDESCENT LAMP, S. & H. Brand 
HLORIDE” STORAGE BATTERIES and X RAY PLANTS. 
IRONCLAD RHEOSTATS for all Purposes 





COMPLETE. COMBINATION SWITGHBOARDS and APPARATUS for MEDIGAL and DENTAL USE 


A. E. BROOKE-RIDLEY, 


10 FRONT STREET SAN FRANCISCO. 


STORAGE : BATTERIES 


... FOR LICHT AND POWER... 


It furnishes an absolutely steady and constant current at all times, whether the dynamo is oS or not. Weare now prepared 
to supply Storage Batteries for Certral Station Lighting, Isolated ee: the Propulsion of Street Cars, 
Electric Launches, Electric Deposition, Running Sewing Machines, eH any class 
_ of electrical. work requiring steadiness, and convenience of 
supply, also Medical Batteries for Cautery, etc. 


For Operating Faradic, Galyanic, Electrolysis, Cautery Treatment anid. Asceptic Lamps. 
‘PACIFIC COAST AGENTS 


UNION IRON WORKS, 


222 MARKET STREET SAN FRANCISCO 
Address Letters: A. E. BROOKE-RIDLEY, Manager, / 


CHLORIDE ACCUMULATORS 
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SAN FRANCISCO OFFICE : 


8 AND 10 PINE STREET 
FRANK. L. BROWN 
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A. Grothwell, | THE PELTON SYSTEM OF POWER 
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Aggregating over 400,000 horse power. Adaption made to all 
conditions and every variety of service. 


26 Montgomer} St., - Sam Francisco, Cal. 
ELECTRIC POWER TRANSMISSION 


PELTON WHEELS are the recognized standard for electrical 
work and are running a majority of the stations 
of this character in all parts 
of the world. 
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@@P- Write for Miustrated Catalogue. 
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HO Montgomery St., S. F. 
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THE PELTON WATER WHEEL CO. 


121 Main Street, SAN FRANCISCO, CAL. 


oncen “STANDARD WIRING FOR ELECTRIC LIGHT AND POWER” 
Sect si, re, $1.0 


Oe contains'every table, formula ard rule for all systems of outside and inside wiring, together with twenty-five. illustrations 


of the newest and safest methods for the installation of Pole Lines, Dynamos, Motors, Switchboards, Transformers, etc., 
etc., as required by the insurance inspector. 


By Mail Post Paid on Receipt of Price by THE JOURNAL OF ELECTRICITY, San Francisco. 
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General Electric Company, 


SCHENECTADY, N. Y-’ 


COMPLETE ELECTRICAL. EQUIPMENTS © 


For LIGHTING, POWER AND RAILWAY PURPOSES, 


| LONG DISTAN CE POWER TRAN SMISSION: 
PACIFIC COAST OFFICE, 15 First Street - - = = . =~ Sam Francisco, Cal. 


i 








Westinghouse. Electric and Manufacturing Company 


PITTSBURCH, PA. 


Manufacturers of Standard Systems’ for Electric Hieht and Power Distribution in 
Cities, Factories, Mills and Mines. 
The Tesla Polyphase Alternating System of Electrical Transmission by which Power, Incandes- 
cent and Are Lighting may be supplied from the Same Circuit.  « 
The Westinghouse Electric Railway. System, which is the Most Durable, Economical and 
_. Efficient on the Market. — 











NEW YORK: 120 Broadway. PITTSBURGH: Westinghouse Building. CHARLOTTE, N.:C.: 36-88 iniiscee Street. 
BOSTON: Exchange Buildin , BUFFALO: Erie County Bank Building. exes USE. -N. xo ‘Bastable Building. 
CHICAGO: New York Life 1ilding. . St. LOU LPHIA: Girard ery a : NCISCO: Mills. Building. 
TACOMA, WASH.: 102.S. Tenth Street: ST site ye Shr: maable Bul 1 ¥ WASHINGTON, D.-C.: 1833-F Street, N 
uitable Bu 
Westinghouse*Electrie Co., Lia. Tm vicwrs St., London, S. W., England; 32 Ave, de I’ Opera, Paris, France. 


CANADA Address: AHEARN & SOPER, OTTAWA, CANADA. 


SIEMENS & HALSKE 


ELECTRIC COMPANY 
DYNAMOS, MOTORS, POWER TRANSMISSION 


MANHATTAN and PURITAN ARC LAMPS, Life 100 Hours, Direct and Alter- 
nating current. DIAMOND INCANDESCENT LAMP, S. & H. Brand 
“CHLORIDE” STORAGE BATTERIES and X RAY PLANTS. 
IRONCLAD RHEOSTATS for all Purposes. 


COMPLETE COMBINATION SWITGHBOARDS and APPARATUS: for MEDIGAL and DENTAL USE 


A. E. BROOKE-RIDLEY, 
10 FRONT. STREET R de: -_- SAN FRANCISCO | 


STORAGE : BATTERIES 


...FOR LIGHT AND POWER... 


It furnishes an absolutely steady and constant current at all times, whether the dynamo is running or not, We are now prepared 
to supply Storage Batteries for Certral Station Lighting, Isolated Lighting, the Propulsion of Street Cars, 
Electric Launehes, Electric Deposition, Running Sewing Machines, and any class 
~ of electrical work requiring steadiness, and convenience of 
supply, also Medical Batteries for Cautery, ete. 


For Operating Faradic, Galvanic, Electrolysis, Cautery Treatment and Asceptic Lamps. 


PACIFIC COAST AGENTS 


~ UNION TRON WORKS, 


222 MARKET STREET wtine - SAN FRANCISCO 
Address Letters: A. E. BROOKE-RIDLEY, Manager. 
CHLORIDE ACCUMULATORS —— 
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ELECTRIC POWER. TRANSMISSION 
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ew LEO. E ALEXANDER A BRO. THE PELTON WATER WHEEL (0. 
110 Montgomery St., S. F. 121 Main Street, * SAN FRANCISCO, CAL. 
ORDER <STANDARD WIRING FOR ELECTRIC LIGHT AND POWER” 
| By H. C. CUSHING, Jr., Electrical Inspector @. B. F. U. > Russian Leather Cover 
ADOPTED BY THE FIRE UNDERWRITERS OF THE UNITED STATES Pocket Size, Price, $1.00 


{1T contains every table, formula and rule for all systems of outside and inside wiring, together with twenty-five illustrations 
Os of the newest and safest methods for the installation of Pole Lines, Dynamos, Motors, Switchboards, Transformers, etc., 
, ete.,as required by the insurance inspector. 


By Mai] Post Paid on Receipt of Price by THE JOURNAL oF ELECTRICITY, San Francisco. 
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CALIFORNIA ELECTRICAL Worxs 


409 oT Si.; = oe San Francisco, Cal. 








_. AGENTS FOR 


Western Electric Go.’s Arc and Incandescent Machinery, 
Warren Alternating Current Dynamos, 


Wagner Transformers, — Keyite Wire, Helios Lamps, Buckeye Lamps. 











THE WARREN ALTERNATOR, _. ELECTRICAL SUPPLIES OF EVERY DESCRIPTION. 


Westinghouse - Electric and Manufacturing CGompany 


PITTSBURGH, PA. 


Manufacturers of Standard Systems for Electric Light and Power Distribution in 
Cities, Factories, Mills and Mines. 
The Tesla Polyphase, Alternating System of Electrical Transmission by which Power, Incandes- 
cent and Are Lighting may be supplied from the Same Circuit. 
[# The. Westinghouse. Electric, Railway System, which is the’ Most Durable, Economical and 
Efficient. on the Market. 

















i? NEW: YORK: 120 Broadway. PITTSBURGH: Westinghouse Building. Ce seree se N.C. : 36-38 College Street. 
iF BOSTON: Exchange Building. BUFFALO: Erie County Bank Building. SYRACUSE. N. ¥.: Bastable Building. 

: CHICAGO: New York Life Building. PHILADELPHIA: Girard Building. SAN PRANOISCO: Mills Building. 

i TACOMA, WASH.: 102 S. Tenth Street. ‘ST. LOUIS: 1130 Guaranty Building. “WASHINGTON, D. C.: 13338 F Street, .N. 


ATLANTA, GA.: Equitable Building. 
Westinghouse Electric Mag Ltd, 32 Victoria St., London, S. W., En gland 82 Ave. del ate Paris, Franeé. 
CANADA Address: AHEARN & SOPER, OTTAWA. ANADA 


| “SIEMENS & HALSKE 


r . ELECTRIC COMPANY 
f DYNAMOS, MOTORS, POWER TRANSMISSION 


if MANHATTAN and PURITAN ARC LAMPS, Life 100 Hours, Direct and Alter- 
1) nating current. DIAMOND INCANDESCENT LAMP, S. & H. Brand 

1 “CHLORIDE” STORAGE BATTERIES and X RAY PLANTS. 

if IRONCLAD RHEOSTATS for all Purposes. 


; COMPLETE COMBINATION SWITCHBOARDS and.APPARATUS for MEDIGAL and DENTAL USE 
‘ A. E. BROOKE-RIDLEY, 
: 10 FRONT STREET ‘ SAN FRANCISCO 


STORAGE: BATTERIES 


It furnishes an absolutely steady and constant current at all times, whether. the dynamo is running or not. We are now prepared 
to supply Storage Bakteries for Certral Station Lighting, Isolated Lighting, the Propulsion of Street Cars, 
Eleetric Launches, Electric Deposition, Running Sewing Machines, and any class 
of electrical work requiring steadiness, and convenience of 
supply, also Medical Batteries for Cautery, etc. 


For Operating Faradic, Galvanic, Electrolysis, Cautery Treatment and Asceptic Lamps. 
PACIFIC COAST AGENTS 


UNION IRON WORKS, 


222 MARKET STREET ~ SAN FRANCISCO 
: Address Letters; A. E. BROOKE- -RIDLEY, Manager. 
CHLORIDE ACCUMULATORS 
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SMITH PREMIER TYPEWRITER 


Numbers of important improvements 
which are foundin noother writer. 


GREATEST YET PRODUCED. 
QP W rite for Mustrated Catalogue. 
LEO. &. ALEXANDER & BRO., 
110-Montgomery St., 8. F. 











THE PELTON SYSTEM OF POWER 


Represents the highest development yet attained in water 
wheel practice, and affords the most simple, efficient 
and economical means of _ utulizing 
water for power purposes. 


SEVEN THOUSAND WHEELS NOW RUNNING, 


Aggregating over 400,000 horse power. Adaption made to all 
conditions and every variety of service. 


ELECTRIC POWER TRANSMISSION 


PELTON WHEELS are the recognized standard for electrical 
work and are running a majority of the stations 
of this character’in all parts 
of the world. 
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THE PELTON WATER WHEEL CO. 


121 Main Street, SAN FRANCISCO, CAL. 





onDER “STANDARD WIRING FOR ELECTRIC LIGHT AND POWER” 
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By H. C. CUSHING, Jr., Electrical inspector B. B. F. U. 
ADOPTED’ BY THE FIRE UNDERWRITERS OF THE UNITED STATES 
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Caurornia Exgcrnicat, Works 


409 MARKET ST., “ - San Francisco, Cal. 











AGENTS FOR 


Western Electric Go.’s Arc and Incandescent Machinery, 
Warren Alternating Current Dynamos, 


, ‘ Wagner Transformers, Keri Wire, ‘Helios Lamps, Buckeye Lamps. 


















POM oo abeiptizon. ELECTRICAL SUPPLIES OF EVERY DESCRIPTION. 


MERICAN CARBON CO. 


523-525 Mission Street 
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A. E. BROOK RIDLEY 


AGENT 
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Siemens & Halske Electric Company, Chloride Storage 
Batteries, Manhattan Enclosed Arc Lamps, Wim- 
shurst-Holtz Static Machines, Medical 
Switchboards and Apparatus 





ie i CONSULTING AND CONTRACTING ENGINEER FOR 


COMPLETE STEAM AND ELECTRIC PLANTS 








222 Market Street ...1 10 Front Street 
SAN FRANCISCO, CAL. 
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